
Köhler‑Dauner et al. 
Child Adolesc Psychiatry Ment Health           (2021) 15:31  
https://doi.org/10.1186/s13034‑021‑00385‑3

RESEARCH ARTICLE

Mothers’ daily perceived stress 
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during SARS‑CoV‑2‑pandemic—an online 
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Abstract 

Background: The current situation caused by the SARS‑CoV‑2‑pandemic is associated with serious losses for every‑
one and has been affecting social life, politics, the economy and the media worldwide. Preventive isolation and social 
distancing strategies have confronted families with a large number of different challenges. The current epidemic and 
quarantine restrictions have a verifiable influence on the emotional and social development of children and adoles‑
cents. During this ongoing situation children of parents, who already were mentally stressed, seem particularly at risk.

Objective: We aimed to assess the role of maternal daily perceived stress on children’s mental health during the 
SARS‑CoV‑2‑pandemic.

Methods: An online “SARS‑CoV‑2‑pandemic survey” was developed to assess children’s mental health since the 
beginning of the SARS‑CoV‑2 pandemic. To describe maternal perceived everyday stress, data from a longitudinal 
survey was utilized. Our survey includes elements and versions of the Childhood Trauma Questionnaire, the Strengths 
and Difficulties Questionnaire and the Perceived Stress Scale. We furthermore collected socio‑demographic data. Due 
to our limited dependent variables we applied Tobit models for estimation.

Results: We found a positive and significant effect of the maternal perceived everyday stress on children’s emotional 
problems during the pandemic. Furthermore, results provide empirical evidence for an increase of the children’s 
hyperactivity level dependent on the mother’s perceived stress before the SARS‑COV‑2 crisis. We could not find signif‑
icant effects for the relationship between mother’s perceived everyday stress and the children’s behavioral problems.

Conclusions: Analyses illustrate the effects on children’s mental distress during everyday life in the SARS‑CoV‑2 pan‑
demic. Future research needs to identify influencing factors with regard to political, economic and social restrictions, 
in order to prevent children’s mental health problems.

Keywords: SARS‑CoV‑2‑pandemic, Emotional and social development of children and adolescents, Mental stress, Life 
quality, Psychosocial impact
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Introduction
The current situation caused by the SARS-CoV-2-pan-
demic is associated with serious losses for everyone 
and has been affecting social life, politics, the economy 
and the media worldwide (economic shutdown, contact 
restrictions, restriction of public life) [1].
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The associated effects and consequences of the SARS-
CoV-2-pandemic pose a major challenge, especially for 
children and their parents. In order to combat the SARS-
CoV-2-pandemic, preventive isolation and social dis-
tancing strategies were developed and implemented to 
contain the risk of a wave of infection around the world, 
which started in mid-March 2020 and are still ongoing 
(such as regional and national containment measures or 
lockdowns) [2]. This means that families face a number of 
challenges (sudden closure of schools and childcare facil-
ities, the loss of community programs and jobs, increas-
ing pressure from recession/unemployment, home 
schooling, lack of social support from grandparents for 
example) [3, 4].

Such epidemiologically required restrictions seem 
to be particularly stressful for families. Brooks and col-
leagues [5] point out that they bear a plethora of psycho-
logical burden, varied neuropsychiatric manifestations 
and psychosocial stigma [5]. An earlier study by Sprang 
and colleagues [6] showed that post-traumatic stress sig-
nificantly rises in children after experiencing quarantine. 
Similarly, the probability of developing acute stress dis-
order and adjustment disorder increases [6]. In addition, 
Shen and colleagues [2] refer to the long-term adverse 
consequences for children and adolescents [2], whereby 
the type and extent of pandemic-associated effects 
depend on many factors, such as developmental age, 
special needs, the mental health status and even the eco-
nomic situation [3, 7–9].

Initial studies showed that the quality of life of chil-
dren and adolescents in Germany decreased during the 
pandemic because of changes and restrictions related to 
social life [10]. Being isolated, fearing for one’s grandpar-
ents and lacking contact with friends causes an immedi-
ate and persistent psychosocial effect for children due to 
the drastic changes in their lifestyle, physical activity level 
and mental excursions [8, 9]. Thus, the current epide-
miological restrictions have a verifiable influence on the 
emotional and social development of children and ado-
lescents. Particularly younger children (3–6 years) seem 
to be affected, which can be seen in reference to studies 
providing evidence for stress symptoms, such as exces-
sive clinging to one parent and increased anxiety. Older 
children (6–18  years) show behaviors such as increased 
inattention, anxiety and a persistent interest in the cur-
rent situation regarding the SARS-CoV-2 pandemic 
[11]. Viner and colleagues [12] confirmed these findings 
and referred to increased irritability, inattentiveness and 
increased nervousness, as well as more intense contact 
with the caregiver, regardless of a child’s age [12]. Parents 
indicated to perceive their children as more insecure, 
anxious and isolated, when compared to prior to the cur-
rent situation. They also report a surge in sleep disorders, 

nightmares, loss of appetite, restlessness, inattentiveness 
and fear of separation [13–16].

Finally, latest research shows health risks and fears 
associated with SARS-CoV-2 affect parental stress and, 
as a result, children’s well-being [17]. In addition, experi-
ence from previous economic recessions has shown, that 
factors like unemployment, decreasing income, excessive 
debt and parental history of psychological stress, pose a 
serious threat to the mental health of a family in terms 
of decreasing mental well-being, increasing rates of vari-
ous mental disorders, parental substance-related disor-
ders or suicidal behavior for example [3, 18–20]. Even in 
less stressful situations, interactions between a child and 
their parent impact a child’s development, for instance, 
through the development of internalizing [21] or exter-
nalizing problems [22] as well as emotional adjustment 
[23]. In particular, factors like parental mental health 
[22], marital distress [23], parenting behavior [24], and 
parent–child relationships [21] are influential.

The current pandemic evidently harbors the risk of 
increased psychological stress for parents. This is rein-
forced by factors of economic hardship, such as a reduc-
tion in the scope of parental employment and thus, 
difficulties in covering basic needs [16, 25]. However, 
especially in times of paramount stress and uncertainty 
triggered by a pandemic, young children in particular, 
urgently need a secure and stable family environment 
[26]. This study is substantial in examining how paren-
tal stress, even during minor stressful situations, affects 
children’s mental health during a stress-inducing time 
like the current pandemic. Therefore, this study offers 
a different perspective on the longitudinal influence of 
parental stress, indicating a significantly increased stress 
vulnerability for both parents and children.

Shen and colleagues [2] point out that this pandemic 
may continue to have long-term adverse consequences 
for children and adolescents compared to adults [11]. The 
well-being of children does not only depend on nutrition 
and medical care, but also on parental guidance [27]. One 
of the first studies to investigate psychological stress on 
account of the SARS-CoV-2 pandemic, provides empiri-
cal evidence for a positive relationship between the psy-
chological stress of parents and that of their children [18, 
25, 28]. Considering current research, we do not only 
take into account the psychological stress caused by the 
current pandemic, but equally refer to pre-pandemical 
perceived stress.

Therefore, our study aims to analyze the effects of 
maternal stress level since childbirth on children’s mental 
health during the SARS-CoV-2 pandemic. We hypoth-
esize that children of mothers that have reported higher 
levels of daily stress since childbirth, are also at greater 
risk for mental distress.
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Methods
Study design
TRANS-GEN is an interdisciplinary study consortium 
investigating the pathways leading to resilience or vulner-
ability in the transgenerational transmission of childhood 
maltreatment (CM) by focusing on psychological, biolog-
ical and social factors, adopting a prospective approach. 
The study was funded by the Federal Ministry of Educa-
tion and Research and was approved by the Ethics Com-
mittee of Ulm University.

After recruiting within the maternity unit of the Ulm 
University Hospital, all mother–child dyads were fol-
lowed up with thrice: 3 months (t1), 12 months (t2) after 
birth and at age 3.

In order to measure the impact of the SARS-CoV-
2-pandemic on a child’s mental health, all participating 
mothers were asked to take part in a conducted online 
“SARS-CoV-2-pandemic survey” which was available 
from May 18–July 31 2020.

Participants
Since October 2013, 533 mother–child-dyads have 
been recruited in the women’s hospital of the Univer-
sity Hospital of Ulm within 1–6  days after childbirth, 
later voluntarily participating in the screening interview. 
The following inclusion criteria were used for sample 
selection: age > 18, more than 37  weeks of pregnancy, 
sufficient knowledge of the German language, no com-
plications during childbirth or health problems of mother 
and/or child, as well as no current drug use or a history of 
severe medically diagnosed lifetime psychotic disorders 
or current infections. All mothers were questioned about 
the relevant criteria before the start of the study. 240 
mother–child-dyads met the criteria and could be invited 
for a follow-up appointment 3  months (t1) postpartum 
in both a laboratory and a home visit. 158 mother–child-
dyads participated in an additional laboratory and home 
visit when the child was around 12 months old (t2) and 
in a further home visit, where the child was approxi-
mately 3  years of age. The reasons for drop-outs of 
mother–child-dyads between t0 and t3 varied and ranged 
from personal reasons and a lack of interest, to miss-
ing time windows for further participation in the study. 
For 158 mother–child-dyads we acquired a full dataset, 
with measurements from t0 to t3. Accordingly, all dyads 
with a complete dataset were asked to fill in the online 
“SARS-CoV-2-pandemic survey”. 73 mothers completed 
the online survey until the end of July 2020, consequently 
eligible to partake in the current study.

Mothers’ age at the time of the “SARS-CoV-2-pan-
demic survey” was between 31 and 46  years [mean 
38.20  years (SD 4.06  years)] and children’s ages ranged 
from 4.98 to 7.14 years [mean 6.03 years (SD 0.61 years)]. 

47.83% of participating children are female. 79.1% of the 
mothers reported to be married or living in a partner-
ship, and 89.6% of all mothers had German citizenship. 
Mothers’ level of education in comparison to the edu-
cational background of the German population showed, 
that 72.8% had a grammar school degree (13  years of 
school), 20.7% a secondary school degree (10  years of 
school), 5.4% a basic secondary school degree (9 years of 
school) and 1.1% no school diploma (see Table 1). Unfor-
tunately, no data on which participating families have 
suffered from Covid-19 is available to us.

Measures
The online “SARS-CoV-2-pandemic survey” included 
socio-demographic questions, such as the age of the 
mother, their educational level, occupation, marital sta-
tus, number of persons under the age of 18 living in the 
household and the number of her own children. In addi-
tion, it was recorded whether the mother and her poten-
tial partner were currently working in a systemically 
relevant area (professional groups, which contribute to 
maintaining the economy, health system or basic ser-
vices) and whether the household income had decreased 
by more than a quarter since the beginning of the SARS-
CoV-2 pandemic [29, 30].

By using the German short version of the Child-
hood Trauma Questionnaire [31, 32], all mothers were 
screened for maternal childhood maltreatment. The ret-
rospective self-report questionnaire was conducted at 
the first measurement point (t0), assessing experiences 
of physical, sexual and emotional abuse, as well as physi-
cal and emotional neglect before the age of 18 [33]. With 
five items for each subscale measured by a 5-point Lik-
ert scale, the subscale scores subsequently range from 5 
to 25, the CTQ assesses the load of maltreatment from 
“none” maltreatment experiences (25 points) over “mini-
mal” to “extreme” [34].

Children’s mental health was assessed via selected 
items of the German version of the Strengths and Dif-
ficulties Questionnaire (SDQ) [35], an established 
short behavioral screening questionnaire completed by 
the parents. The SDQ addresses positive and negative 
behavioral attributes of children on five scales regard-
ing both strengths and difficulties. The questionnaire 
is made up out of 25 items, each of its five scales (emo-
tional problems, externalizing behavioral problems, 
hyperactivity/attention problems, problems with peers 
and prosocial behavior) contains five items, which are 
rated on a 3-point Likert scale. For the “SARS-CoV-
2-pandemic survey” we selected items concerning emo-
tional problems, externalizing behavioral problems and 
hyperactivity/attention problems. The item-values were 
added up individually for each dimension to achieve 
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operationalization. Following items were selected for 
the emotional problems scale: “Frequently complains of 
headache, stomach ache or nausea”, “Has a lot of worries, 
often appears depressed”, “Often unhappy or depressed; 
often cries”, “Nervous or clinging in new situations; eas-
ily loses self-confidence” and “Has many fears; is easily 
afraid”. For the scale externalizing behavioral problems 
the item “Has tantrums often; is short-tempered” and 
“Generally obedient, doing mostly what adults ask” 
were selected as corresponding items. “Restless, overac-
tive, can’t sit still for a long time” and “Constantly fidg-
ety” were chosen as items for the hyperactivity/attention 
problems scale. We decided not to measure the scale 
“problems with peers” and “prosocial behavior” due to 
the pandemic-associated restrictions in the context of 
school and kindergarten closures, as well as the limita-
tion of social contacts outside the family.

The maternal perceived everyday stress was measured 
starting with the birth of the child at t1, further meas-
ures were taken at t2 and t3 using the Perceived Stress 
Scale 14 [36]. The PSS14, the original 14 item-version, is 
a widely and well-established self-report scale measuring 
perceived stress on a 5-point response scale, consisting 
of seven negative and seven positive items. High values 
indicate a high level of perceived stress. Since the PSS is 
not a diagnostic tool, no limit values exist. The level of 
perceived everyday stress was recorded for all participat-
ing mothers during the first (t1), second (t2) and third 

follow-up (t3). In order to provide an overall measure 
of the maternal perceived everyday stress, we added up 
z-standardized values from all three measurement times. 
The stress measure therefore forms the longitudinally 
recorded daily stress level of the mother, beginning after 
giving birth and continuing on to a child’s third year of 
life. Hence, it must be clearly differentiated from the pan-
demic-related stress level of the mother.

In our model we control for the age of the mothers, 
changes in working hours and income as well as social 
support. Changes in working hours and income was 
assessed by the questions “Has the income available in 
your household fallen by more than a quarter since the 
beginning of the crisis?” and “Has your amount of work 
changed since the beginning of the crisis?” Changes 
in working hours were inquired utilizing the follow-
ing answering options: “Yes, I work more”; “Yes, I work 
less”; “No, I work the same amount”. Changes in income 
were gathered with a binary coded answer. The scope of 
support that mothers experienced was measured using 
the following statement “I have people who I can talk 
to about my problems and who understand me” on a 
ten-point-scale.

Model and estimation
Tables 1, 2 show the descriptive statistics for the (stand-
ardized) variables as well as the correlations. Table 1 dis-
plays values for emotional, behavioral and hyperactivity 

Table 1 Descriptive statistics

Variable Mean S. D Min Max %

Emotional problems of child during SARS‑CoV‑2 pandemic 6.93 2.12 5 13

Emotional problems of child before SARS‑CoV‑2 pandemic 6.17 1.46 5 10

Behavioral problems of child during SARS‑CoV‑2 pandemic 3.14 1.07 2 6

Behavioral problems of child before SARS‑CoV‑2 pandemic 1.48 .60 2 3

Hyperactivity of child during SARS‑CoV‑2 pandemic 2.97 1.31 2 6

Hyperactivity of child before SARS‑CoV‑2 pandemic 2.63 .94 2 6

Maternal perceived everyday stress 61.96 24.79 20 145

Age of mother during the survey 38.2 4.06 31 46

Adverse childhood experiences of mother 6.62 2.90 5 17

Change in working hours − 0.06 0.65 − 1 1

Decrease in income 0.06 0.23 0 1

Social support 7.80 2.21 0 10

Age of child during the survey 6.03 .61 4.98 7.14

Marital status: married 79.1

German citizenship 89.6

Level of education of mother

 Grammar school degree 72.8

 Secondary school degree 20.7

 Basic secondary school degree 5.4

 No school diploma 1.1
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problems of a child both before and during the pandemic. 
For all three dimensions we find higher mean values at 
the latter observation time. We standardize variables 
 XStd according to Formula 1 below with the mean µ and 
standard deviation σ.

For our estimation we applied Tobit Models because 
of our limited dependent variables [37]. The use of Tobit 
Models refers “to regression models in which the range of 
the dependent variable is constrained in some way” [42; p. 
3]. The following six equations illustrate the models we 
worked with for the empirical estimation. Equations (1)–
(6) correspond to the models 1–6 in Tables 3, 4. Abbre-
viations correspond to the list below:

Formula 1 : XStd =
X − µ

σ

(1)EPC = α + β1 MPS+ ε.

(2)EPC = α + β1 MPS+ β2 AM + β3 ACE + β4 CW + β5 DI + β6 SSU+ ε.

Table 2 Descriptive statistics of standardized variables and intercorrelation

# p < 0.1; *p < 0.05; **p < 0.01; ***p < 0.001

Variable Mean S. D Min. Max. 4 5 6 7 8 9

Emotional problems of child during SARS‑CoV‑2 pandemic − 3.87*10−8 3.36 − 3.10 9.76

Behavioral problems of child during SARS‑CoV‑2 pandemic − 4.60*10−8 1.69 − 1.75 4.90

Hyperactivity of child during SARS‑CoV‑2 pandemic 3.64*10−8 1.91 − 1.40 4.43

Maternal perceived everyday stress 0.16 2.58 − 4.19 9.05 1.00

Age of mother − 7.62*10−9 1 − 1.77 1.92 0.18 1.00

Adverse childhood experiences of mother 6.95*10−9 1 − .56 3.58 0.44*** 0.02 1.00

Change in working hours 7.86*10−9 1 − 1.46 1.63 0.12 − 0.08 0.02 1.00

Decrease in income − 1.16*10−8 1 − 0.24 4.10 0.01 − 0.11 − 0.12 − .017 1.00

Social support 9.19*10−9 1 − 3.52 .99 − 0.22# .16 − 0.30** − 0.001 − 0.22* 1.00

Table 3 Results for Tobit estimations (model 1–4)

# p < 0.1; *p < 0.05; **p < 0.01; ***p < 0.001

Dependent variable EPC EPC BPC BPC
Independent variable Model 1 Model 2 Model 3 Model 4

Maternal perceived everyday stress 0.33* (0.15) 0.43* (0.18) 0.14# (0.08) 0.14 (0.10)

Age of mother − 0.37 (0.45) 0.13 (0.24)

Adverse childhood experiences of mother − 0.16 (0.50) − 0.24 (0.26)

Change in working hours 0.02 (0.71) − 0.64# (0.38)

Decrease in income 4.09 (2.44) 1.25 (1.29)

Social support 0.03 (0.50) − 0.24 (0.27)

Constant 0.35 (0.39) 0.33 (0.43) − 0.02 (0.23)

N 73 58 73 58

VIF 1.18 1.18

Pseudo  R2 0.01 0.03 0.01 0.03

LR  Chi2 test 4.41 9.23 3.16 7.93

Table 4 Results for Tobit estimations (model 5–6)

# p < 0.1; *p < 0.05; **p < 0.01; ***p < 0.001

Dependent variable HCC HCC
Independent variable Model 5 Model 6

Maternal perceived everyday stress 0.36*** (.09) 0.34** (0.10)

Age of mother − 0.65* (0.25)

Adverse childhood experiences of mother 0.10 (0.28)

Change in working hours 0.10 (0.39)

Decrease in income 3.04* (1.41)

Social support 0.39 (0.28)

Constant 0.17 (0.23) 0.13 (0.24)

N 73 58

VIF 1.18

Pseudo  R2 0.05 0.09

LR  Chi2 test 14.39 21.54
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with, ACE Adverse childhood experiences of mother, AM 
Age of mother, BPC Behavioral problems of child during 
SARS-CoV-2-pandemic, CW Change in working hours, 
DI Decrease in income, EPC Emotional problems of child 
during SARS-CoV-2-pandemic, HCC Hyperactivity of 
child during SARS-CoV-2-pandemic, MPS Maternal per-
ceived everyday stress, SSU Social support.

Results
Table 2 shows values for correlations between independ-
ent and control variables below a level of 0.5. To test for 
multicollinearity we calculated the variance inflation fac-
tor (VIF) for our models (VIF = 1.18). With reference 
to literature [38] that suggested a VIF below 10 to pre-
vent multicollinearity. Tables  3, 4 show the results for 
the Tobit Models. Due to missing values sample sizes 
in our models vary. We found a positive and significant 
effect of the maternal perceived everyday stress on chil-
dren’s emotional problems during the pandemic both in 
the full-model (Model 2 with β1 = 0.43; p < 0.05) and in 
Model 1 (β1 = 0.33; p < 0.05).

Model 3 and 4 display the results for the relationship 
between the mother’s perceived everyday stress before 
the pandemic and the children’s behavioral problems 
during the SARS-CoV-2 crisis. Based on the results 
in Table  3 we could only find an effect for Model 3 
(β1 = 0.14; p < 0.1). Model 5 and 6 illustrate the results for 
the influence of the mother’s perceived stress before the 
pandemic on the children’s hyperactivity levels during 
the SARS-CoV-2 crisis. The assumption of a positive rela-
tionship could be supported for both Model 5 (β1 = 0.36; 
p < 0.001) and Model 6 (β1 = 0.34; p < 0.01). A decrease in 
income showed a positive and significant effect on the 
hyperactivity levels of a child (β5 = 3.04; p < 0.05). Addi-
tionally Model 6 provided support for a negative and sig-
nificant relationship between the mother’s age and the 
children’s hyperactivity (β2 = − 0.65; p < 0.05).

Discussion
The current SARS-CoV-2-pandemic affects children 
adolescents and their families in exceptional ways. The 
restrictions in everyday life required to contain the 

(3)BPC = α + β1 MPS + ε.

(4)BPC = α + β1 MPS + β2 AM + β3 ACE + β4 CW + β5 DI + β6 SSU + ε.

(5)HCC = α + β1 MPS + ε.

(6)
HCC =α + β1 MPS + β2 AM + β3

ACE + β4 CW + β5 DI + β6 SSU + ε.

pandemic such as school closures or home schooling 
(UNESCO) restricted private shielding or quarantine but 

also the cancellation of out-of-home leisure time activi-
ties [8 9 39] can overstain already charged family situa-
tions easily [3]. Furthermore external support offered by 
other family members as well as institutional social sys-
tems have fallen away [3].

However a stable and secure family environment to 
which mentally healthy parents essentially contribute is 
a strong protective factor for children [26] in their every-
day life. Current research focusing on pandemic-related 
effects on young children between 3 and 6  years of age 
shows that in contrast to older children they are signifi-
cantly more likely to experience stress symptoms in their 
emotional and social development [12]. The findings of 
our study contribute to existing literature by considering 
a lack of pre-pandemic protective factors and investigat-
ing its influence on mental health during the pandemic. 
Current studies on mental stress in parents and their 
children mainly target the stress level of parents and 
their children caused by the pandemic with regard to a 
possible link [40]. Existing studies differ from the pre-
sent study discussed here because the focus is on longi-
tudinally recorded daily maternal perceived stress. Since 
it was measured across the children’s first years of life 
starting at their birth the maternal perceived stress is not 
solely limited to causes of stress due to the pandemic. To 
the best of our knowledge the present study is the first 
one estimating the relationship between longitudinally 
assessed maternal mental stress before the SARS-CoV-2 
crisis and children’s mental health during the pandemic.

In our study we illustrate that children of mothers with 
a higher pre-pandemic level of stress show significantly 
higher levels of mental distress during the pandemic. In 
detail we find empirical evidence that children of stressed 
mothers have significantly higher values regarding their 
emotional stress level as well as increasing hyperactivity 
and attention problems during times of the pandemic. 
Looking at the aggregated behavioral problems of chil-
dren during the SARS-CoV-2 pandemic reveals that 
the extent of maternal perceived stress starting at their 
child’s birth has a positive effect. This highlights that the 
mothers’ individual stress experience through life is per-
ceived as unpredictable uncontrollable and overloading. 
Regardless of the current crisis caused by SARS-CoV-2 it 
directly influences a child’s stress experience and behav-
ioral attributes. Therefore it is of utmost importance 
that the current parental stress is viewed as a risk fac-
tor in relation to positive coping skills in regard to chil-
dren’s stress caused by the pandemic [40]. Our results are 
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consistent with the findings of Davico et al. [28] Patrick 
et al. [25] and Crescentini et al. [41] who detected a posi-
tive relationship between the experienced psychological 
stress of parents and that of their children [25, 28, 41]. 
However in contrast to the formerly mentioned studies 
we contribute to literature by estimating models based on 
longitudinal data which captures the maternal stress level 
examined from childbirth on. Thus we are able to map 
the course of maternal stress development over time. In 
summary findings show that the mother’s psychologi-
cal stress exposure regardless of its temporal origin has 
a considerable influence on a child’s experience of stress 
during the pandemic which highlights the relevance of a 
secure and stable foundation akin to a child’s caregiver.

There is a lack of literature estimating the influence 
of a combined measure of both the effects of pre-pan-
demic stressors and pandemic-related distress on health 
outcomes. Since an interaction of these effects can be 
assumed future research should target this issue. Fur-
ther results could provide a basis for long term practical 
measures.

Nevertheless we have to address several basic limita-
tions of our study. Firstly our sample is restricted to par-
ticipants from an online survey which is why the findings 
cannot be considered representative for the general pub-
lic and therefore not generalizable for all families. This 
limitation is also related to the inherent characteristics of 
our sample as a larger number of participants were highly 
educated which has to be considered when interpreting 
the data or comparing it to other studies. Moreover we 
focus on a small sample due to the short time period of 
data collection at the beginning of the pandemic. Further 
research could estimate models with larger sample sizes 
to verify results. Lastly the assessment of both maternal 
perceived everyday stress and behavioral attributes of 
children were retrospectively self-reported by mothers. 
Thus answers may be biased by social desirability. Fur-
thermore the participating mothers were asked about 
their own mental health as well as that of their children. 
The psychological stress experienced by mothers can 
impact how they perceive the mental health of their chil-
dren. With respect to this the external validity of one of 
these two candidates should be considered in further 
research. In addition only the maternal daily perceived 
stress in the period before the SARS-CoV-2-pandemic 
was recorded in a longitudinal manner. Therefore it 
would be useful to conduct another longitudinal meas-
urement reflecting the mothers’ stress levels during the 
current pandemic. Finally the fact that the assessment 
of positive and negative behavioral attributes of children 
is solely based on individual items of the SDQ is also a 
limitation of this study. The currently discussed findings 

must therefore be interpreted with caution when com-
pared to other existing literature.

Conclusion
Preventive isolation and social distancing strategies cause 
families to encounter a large number of different chal-
lenges. Especially in times of crisis children once again 
need a secure and stable family environment. Maternal 
perceived everyday stress is a significant predictor for 
increasing a child’s mental distress during the SARS-
CoV-2-pandemic. These findings highlight the impor-
tance for future research to identify risk and protective 
factors to prevent adverse mental health outcomes for 
children in an exceptionally stressful situation like the 
current pandemic.

Abbreviations
ACE: Adverse childhood experiences of mother; AM: Age of mother; BPC: 
Behavioral problems of child during SARS‑CoV‑2‑pandemic; CW: Change in 
working hours; DI: Decrease in income; EPC: Emotional problems of child 
during SARS‑CoV‑2‑pandemic; HCC: Hyperactivity of child during SARS‑CoV‑
2‑pandemic; MDC: Mental distress of child during SARS‑CoV‑2‑pandemic; 
MPS: Maternal perceived everyday stress; SSU: Social support.

Acknowledgements
Not applicable.

Authors’ contributions
FKD; VC and SL analyzed and interpreted the data regarding the effect of 
maternal daily perceived stress on child’s mental health during SARS‑CoV‑
2‑pandemic. All authors read and approved the final manuscript.

Funding
Open Access funding enabled and organized by Projekt DEAL. The study 
was funded by the Federal Ministry of Education and Research (Grant No. 
01KR1304A) (BMBF 2013–2016 additional interim funding 2017).

Availability of data and materials
The datasets analysed during the current study are available on a database of 
the University Hospital of (Ulm).

Declarations

Ethics approval and consent to participate
The study was approved by the Ethics Committee of (Ulm) University.

Competing interests
VC states that she has no conflict of interests. FKD states that she has no 
conflict of interests. SL states that she has no conflict of interests. FK states that 
she has no conflict of interests. UZ states that she has no conflict of interests. 
JMF has received research funding from the EU DFG (German Research 
Foundation) BMG (Federal Ministry of Health) BMBF (Federal Ministry of Educa‑
tion and Research) BMFSFJ (Federal Ministry of Family Senior Citizens Women 
and Youth) G‑BA Innovationsfonds several state ministries State Foundation 
Baden‑Württemberg Volkswagen Foundation Porticus Foundation Diocese 
of Rottenburg‑Stuttgart. Moreover he received travel grants honoraria and 
sponsoring for conferences and medical educational purposes from APK 
Deutschlandfunk DFG DJI DKSB Infectopharm med update UNICEF several 
universities professional associations political foundations and German federal 
and state ministries during the last 5 years. Every Grant and every honorarium 
has to be declared to the law office of the University Hospital Ulm. Professor 
Fegert holds no stocks of pharmaceutical companies.



Page 8 of 9Köhler‑Dauner et al. Child Adolesc Psychiatry Ment Health           (2021) 15:31 

Received: 11 December 2020   Accepted: 7 June 2021

References
 1. Meirhofer A, Peucker C, Pluto L, van Santen E, Seckinger M. Kinder‑und 

Jugendhilfe in Zeiten der Corona‑Pandemie. DJI‑Jugendhilfeb@rometer 
bei Jugendämtern, München. 2020. https:// www. dji. de/ filea dmin/ user_ 
upload/ bibs2 020/ 1234_ DJI‑ Jugen dhilf ebaro meter_ Corona. pdf. Accessed 
08 July 2020.

 2. Shen K, Yang Y, Wang T, Zhao D, Jiang Y, Jin R, Zheng Y, Xu B, Xie Z, Lin L, 
Shang Y, Lu X, Shu S, Bai Y, Deng J, Lu M, Ye L, Wang X, Wang Y, Gao L, et al. 
Diagnosis treatment and prevention Of 2019 novel coronavirus infection 
in children: experts’ consensus statement. World J Pediatr. 2020. https:// 
doi. org/ 10. 1007/ s12519‑ 020‑ 00343‑7.

 3. Fegert JM, Vitiello B, Plener PL, Clemens V. Challenges and burden of the 
coronavirus 2019 (COVID‑19) pandemic for child and adolescent mental 
health: a narrative review to highlight clinical and research needs in the 
acute phase and the long return to normality. Child Adolesc Psychiatry 
Ment Health. 2020;14:20. https:// doi. org/ 10. 1186/ s13034‑ 020‑ 00329‑3.

 4. Halvorsen E, Stamu‑O’Brien C, Carniciu S, Jafferany M. Psychological 
effects of COVID‑19 on parenting and maternal–fetal mental health. 
Dermatol Ther. 2020;33(4):e13579. https:// doi. org/ 10. 1111/ dth. 13579.

 5. Brooks SK, Webster RK, Smith LE, Woodland L, Wessely S, Greenberg N, 
Rubin GJ. The psychological impact of quarantine and how to reduce it: 
rapid review of the evidence. Lancet. 2020;395(10227):912–20. https:// 
doi. org/ 10. 1016/ s0140‑ 6736(20) 30460‑8.

 6. Sprang G, Silman M. Posttraumatic stress disorder in parents and 
youth after health‑related disasters. Disaster Med Public Health Prep. 
2013;7(1):105–10.

 7. Dalton L, Rapa E, Ziebland S, Rochat T, Kelly B, Hanington L, Bland R, 
Yousafzai A, Stein A, Betancourt T, Bluebond‑Langner M, D’Souza C, Fazel 
M, Fredman‑Stein K, Harrop E, Hochhauser D, Kolucki B, Lowney AC, 
Netsi E, Richter L. Communication with children and adolescents about 
the diagnosis of a life‑threatening condition in their parent. Lancet. 
2019;393(10176):1164–76. https:// doi. org/ 10. 1016/ S0140‑ 6736(18) 
33202‑1.

 8. Wang C, Pan R, Wan X, Tan Y, Xu L, Ho CS, Ho RC. Immediate psychologi‑
cal responses and associated factors during the initial stage of the 2019 
coronavirus disease (COVID‑19) epidemic among the general population 
in China. Int J Environ Res Public Health. 2020;17(5):1729. https:// doi. org/ 
10. 3390/ ijerp h1705 1729.

 9. Wang G, Zhang Y, Zhao J, Zhang J, Jiang F. Mitigate the effects of home 
confinement on children during the COVID‑19 outbreak. Lancet. 
2020;395(10228):945–7. https:// doi. org/ 10. 1016/ S0140‑ 6736(20) 30547‑X.

 10. Ravens‑Sieberer U, Kaman A, Otto C, Adedeji A, Devine J, Erhart M, Napp 
A‑K, Becker M, Blanck‑Stellmacher U, Löffler C, Schlack R, Hurrelmann K. 
Mental health and quality of life in children and adolescents during the 
COVID‑19 pandemic‑results of the copsy study. Deutsches Arzteblatt Int. 
2020;117(48):828–9. https:// doi. org/ 10. 3238/ arzte bl. 2020. 0828.

 11. Singh S, Roy D, Sinha K, Parveen S, Sharma G, Joshi G. Impact of COVID‑19 
and lockdown on mental health of children and adolescents: a narrative 
review with recommendations. Psychiatry Res. 2020;293:113429. https:// 
doi. org/ 10. 1016/j. psych res. 2020. 113429.

 12. Viner RM, Russell SJ, Croker H, Packer J, Ward J, Stansfield C, Mytton O, 
Bonell C, Booy R. School closure and management practices during 
coronavirus outbreaks including COVID‑19: a rapid systematic review. 
Lancet Child Adolesc Health. 2020;4(5):397–404. https:// doi. org/ 10. 1016/ 
S2352‑ 4642(20) 30095‑X.

 13. Jiao WY, Wang LN, Liu J, Fang SF, Jiao FY, Pettoello‑Mantovani M, Somekh 
E. Behavioral and emotional disorders in children during the COVID‑19 
epidemic. J Pediatr. 2020;221:264‑6.e1. https:// doi. org/ 10. 1016/j. jpeds. 
2020. 03. 013.

 14. Orgiles M, Morales A, DelVeccio E, Mazzeschi C, Espada JP. Immediate 
psychological effects of COVID‑19 quarantine in youth from Italy and 
Spain. 2020. https:// psyar xiv. com/ 5bpfz/. Accessed 23 June 2020.

 15. Gassman‑Pines A, Ananat EO, Fitz‑Henley J. COVID‑19 and parent–child 
psychological well‑being. Pediatrics. 2020;146(4):e2020007294. https:// 
doi. org/ 10. 1542/ peds. 2020‑ 007294.

 16. Mazza C, Ricci E, Marchetti D, Fontanesi L, Di Giandomenico S, Verrocchio 
MC, Roma P. How personality relates to distress in parents during the 
Covid‑19 lockdown: the mediating role of child’s emotional and behavio‑
ral difficulties and the moderating effect of living with other people. Int J 
Environ Res Public Health. 2020. https:// doi. org/ 10. 3390/ ijerp h1717 6236.

 17. Spinelli M, Lionetti F, Pastore M, Fasolo M. Parents’ stress and children’s 
psychological problems in families facing the COVID‑19 outbreak in Italy. 
Front Psychol. 2020;11:1713. https:// doi. org/ 10. 3389/ fpsyg. 2020. 01713.

 18. Wu M, Xu W, Yao Y, Zhang L, Gut L, Fan J, Chen J. Mental health status 
of students’ parents during COVID‑19 pandemic and its influence 
factors. Gen Psychiatry. 2020;33(4):e100250. https:// doi. org/ 10. 1136/ 
gpsych‑ 2020‑ 100250.

 19. Frasquilho D, Matos M, Salonna F, Guerrero D, Start CC, Gaspar T, Caldas‑
de‑Almeida JM. Mental health outcomes in times of economic recession: 
a systematic literature review. BMC Public Health. 2016;16:115. https:// doi. 
org/ 10. 1186/ s12889‑ 016‑ 2720‑y.

 20. Haw C, Hawton K, Gunnell D, Platt S. Economic recession and suicidal 
behaviour: possible mechanisms and ameliorating factors. Int J Soc 
Psychiatry. 2015;61(1):73–81. https:// doi. org/ 10. 1177/ 00207 64014 536545.

 21. Fanti KA, Henrich CC, Brookmeyer KA, Kuperminc GP. Toward a Transac‑
tional model of parent–adolescent relationship quality and adolescent 
psychological adjustment. J Early Adolesc. 2008;28(2):252–76. https:// doi. 
org/ 10. 1177/ 02724 31607 312766.

 22. Gross HE, Shaw DS, Moilanen KL. Reciprocal associations between 
boys’ externalizing problems and mothers’ depressive symptoms. J 
Abnorm Child Psychol. 2008;36(5):693–709. https:// doi. org/ 10. 1007/ 
s10802‑ 008‑ 9224‑x.

 23. VanderValk I, de Goede M, Spruijt E, Meeus W. A longitudinal study on 
transactional relations between parental marital distress and adolescent 
emotional adjustment. Fam Ther. 2007;42:116–36.

 24. Brody GH, Ge X. Linking parenting processes and self‑regulation to psy‑
chological functioning and alcohol use during early adolescence. J Fam 
Psychol. 2001;15(1):82–94. https:// doi. org/ 10. 1037/ 0893‑ 3200. 15.1. 82.

 25. Patrick SW, Henkhaus LE, Zickafoose JS, Lovell K, Halvorson A, Loch S, 
Letterie M, Davis MM. Well‑being of parents and children during the 
COVID‑19 pandemic: a national survey. Pediatrics. 2020. https:// doi. org/ 
10. 1542/ peds. 2020‑ 016824.

 26. Schofield G, Beek M, Ward E, Biggart L. Professional foster carer and com‑
mitted parent. Child Fam Soc Work. 2013;18:46–56. https:// doi. org/ 10. 
1111/ cfs. 12034.

 27. Dubey MJ, Ghosh R, Chatterjee S, Biswas P, Chatterjee S, Dubey S. COVID‑
19 and addiction. Diabetes Metab Syndr. 2020;14(5):817–23. https:// doi. 
org/ 10. 1016/j. dsx. 2020. 06. 008.

 28. Davico C, Ghiggia A, Marcotulli D, Ricci F, Amianto F, Vitiello B. Psychologi‑
cal impact of the COVID‑19 pandemic on adults and their children in 
Italy. SSRN J. 2020. https:// doi. org/ 10. 2139/ ssrn. 35769 33.

 29. Clemens V, Huber‑Lang M, Plener PL, Brahler E, Brown RC, Fegert JM. 
Association of child maltreatment subtypes and long‑term physi‑
cal health in a German representative sample. Eur J Psychotraumatol. 
2018;9(1):1510278. https:// doi. org/ 10. 1080/ 20008 198. 2018. 15102 78.

 30. Clemens V, Köhler‑Dauner F, Keller F, Ziegenhain U, Fegert JM. Adverse 
childhood experiences are associated with a higher risk for increased 
depressive symptoms during SARS‑CoV‑2‑pandemic—a survey in Ger‑
many (in prep).

 31. Bader K, Hänny C, Schäfer V, Neuckel A, Kuhl C. Childhood trauma ques‑
tionnaire—psychometrische eigenschaften einer deutschsprachigen 
version. Z Klin Psychol Psychother. 2009;38(4):223–30. https:// doi. org/ 10. 
1026/ 1616‑ 3443. 38.4. 223.

 32. Bernstein DP, Stein JA, Newcomb MD, Walker E, Pogge D, Ahluvalia T, 
Stokes J, Handelsman L, Medrano M, Desmond D, Zule W. Development 
and validation of a brief screening version of the childhood trauma ques‑
tionnaire. Child Abuse Negl. 2003;27(2):169–90. https:// doi. org/ 10. 1016/ 
S0145‑ 2134(02) 00541‑0.

 33. Wingenfeld K, Schäfer I, Terfehr K, Grabski H, Driessen M, Grabe H, Löwe B, 
Spitzer C. Reliable valide und ökonomische Erfassung früher Trauma‑
tisierung. Erste psychometrische Charakterisierung der deutschen version 
des adverse childhood experiences questionnaire (ACE). Psychother 
Psych Med. 2011;61:42–5.

 34. Bernstein D, Fink L. Childhood trauma questionnaire: a retrospective self‑
report. San Antonio: The Psychological Corporation; 1998.

https://www.dji.de/fileadmin/user_upload/bibs2020/1234_DJI-Jugendhilfebarometer_Corona.pdf
https://www.dji.de/fileadmin/user_upload/bibs2020/1234_DJI-Jugendhilfebarometer_Corona.pdf
https://doi.org/10.1007/s12519-020-00343-7
https://doi.org/10.1007/s12519-020-00343-7
https://doi.org/10.1186/s13034-020-00329-3
https://doi.org/10.1111/dth.13579
https://doi.org/10.1016/s0140-6736(20)30460-8
https://doi.org/10.1016/s0140-6736(20)30460-8
https://doi.org/10.1016/S0140-6736(18)33202-1
https://doi.org/10.1016/S0140-6736(18)33202-1
https://doi.org/10.3390/ijerph17051729
https://doi.org/10.3390/ijerph17051729
https://doi.org/10.1016/S0140-6736(20)30547-X
https://doi.org/10.3238/arztebl.2020.0828
https://doi.org/10.1016/j.psychres.2020.113429
https://doi.org/10.1016/j.psychres.2020.113429
https://doi.org/10.1016/S2352-4642(20)30095-X
https://doi.org/10.1016/S2352-4642(20)30095-X
https://doi.org/10.1016/j.jpeds.2020.03.013
https://doi.org/10.1016/j.jpeds.2020.03.013
https://psyarxiv.com/5bpfz/
https://doi.org/10.1542/peds.2020-007294
https://doi.org/10.1542/peds.2020-007294
https://doi.org/10.3390/ijerph17176236
https://doi.org/10.3389/fpsyg.2020.01713
https://doi.org/10.1136/gpsych-2020-100250
https://doi.org/10.1136/gpsych-2020-100250
https://doi.org/10.1186/s12889-016-2720-y
https://doi.org/10.1186/s12889-016-2720-y
https://doi.org/10.1177/0020764014536545
https://doi.org/10.1177/0272431607312766
https://doi.org/10.1177/0272431607312766
https://doi.org/10.1007/s10802-008-9224-x
https://doi.org/10.1007/s10802-008-9224-x
https://doi.org/10.1037/0893-3200.15.1.82
https://doi.org/10.1542/peds.2020-016824
https://doi.org/10.1542/peds.2020-016824
https://doi.org/10.1111/cfs.12034
https://doi.org/10.1111/cfs.12034
https://doi.org/10.1016/j.dsx.2020.06.008
https://doi.org/10.1016/j.dsx.2020.06.008
https://doi.org/10.2139/ssrn.3576933
https://doi.org/10.1080/20008198.2018.1510278
https://doi.org/10.1026/1616-3443.38.4.223
https://doi.org/10.1026/1616-3443.38.4.223
https://doi.org/10.1016/S0145-2134(02)00541-0
https://doi.org/10.1016/S0145-2134(02)00541-0


Page 9 of 9Köhler‑Dauner et al. Child Adolesc Psychiatry Ment Health           (2021) 15:31  

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

 35. Klasen H, Woerner W, Rothenberger A, Goodman R. Die deutsche Fas‑
sung des Strengths and Difficulties Questionnaire (SDQ‑Deu)–Übersicht 
und Bewertung erster Validierungs‑ und Normierungsbefunde. Prax 
Kinderpsychol Kinderpsychiatr. 2003;52(7):491–502.

 36. Cohen S, Kamarck T, Mermelstein R. A global measure of perceived stress. 
J Health Soc Behav. 1983;24(4):385–96. https:// doi. org/ 10. 2307/ 21364 04.

 37. Wooldridge JM. Introductory econometrics: a modern approach. Boston: 
South‑Western Cengage Learning; 2013.

 38. Chatterjee S, Price B. Regression analysis by example. New York: John 
Wiley and Sons, Inc., 1977. pp.19–22.

 39. Team ICC‑R. Estimating the number of infections and the impact of non‑
pharmaceutical interventions on COVID‑19 in 11 European countries. 
2020. https:// www. imper ial. ac. uk/ media/ imper ial‑ colle ge/ medic ine/ sph/ 
ide/ gida‑ fello wships/ Imper ial‑ Colle ge‑ COVID 19‑ Europe‑ estim ates‑ and‑ 
NPI‑ impact‑ 30‑ 03‑ 2020. pdf.

 40. Romero E, López‑Romero L, Domínguez‑Álvarez B, Villar P, Gómez‑
Fraguela JA. Testing the effects of COVID‑19 confinement in Spanish 
children: the role of parents’ distress emotional problems and specific 

parenting. Int J Environ Res Public Health. 2020. https:// doi. org/ 10. 3390/ 
ijerp h1719 6975.

 41. Crescentini C, Feruglio S, Matiz A, Paschetto A, Vidal E, Cogo P, Fabbro 
F. Stuck outside and inside: an exploratory study on the effects of the 
COVID‑19 outbreak on Italian parents and children’s Internalizing symp‑
toms. Front Psychol. 2020;11:586074. https:// doi. org/ 10. 3389/ fpsyg. 2020. 
586074.

 42. Amemiya T. Tobit models: a survey. J Econom. 1984;24:3–61.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub‑
lished maps and institutional affiliations.

https://doi.org/10.2307/2136404
https://www.imperial.ac.uk/media/imperial-college/medicine/sph/ide/gida-fellowships/Imperial-College-COVID19-Europe-estimates-and-NPI-impact-30-03-2020.pdf
https://www.imperial.ac.uk/media/imperial-college/medicine/sph/ide/gida-fellowships/Imperial-College-COVID19-Europe-estimates-and-NPI-impact-30-03-2020.pdf
https://www.imperial.ac.uk/media/imperial-college/medicine/sph/ide/gida-fellowships/Imperial-College-COVID19-Europe-estimates-and-NPI-impact-30-03-2020.pdf
https://doi.org/10.3390/ijerph17196975
https://doi.org/10.3390/ijerph17196975
https://doi.org/10.3389/fpsyg.2020.586074
https://doi.org/10.3389/fpsyg.2020.586074

	Mothers’ daily perceived stress influences their children’s mental health during SARS-CoV-2-pandemic—an online survey
	Abstract 
	Background: 
	Objective: 
	Methods: 
	Results: 
	Conclusions: 

	Introduction
	Methods
	Study design
	Participants
	Measures

	Model and estimation
	Results
	Discussion
	Conclusion
	Acknowledgements
	References




