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Abstract
The COVID-19 pandemic and associated public health measures have adversely affected the lives of people worldwide, 
raising concern over the pandemic's mental health consequences. Guided by a systemic model of family functioning during 
the COVID-19 pandemic (Prime et al., 2020), the current study aimed to examine how caregiver well-being (i.e., maternal 
depressive symptoms) and family organization (i.e., household chaos) are related to longitudinal trajectories of children's 
emotional and behavioral problems. Data were collected at four time points during and after home lockdown periods. Moth-
ers of children (N = 230; 55% male) between the ages of two to five years were asked to complete questionnaires via an 
Israeli online research platform. Results indicated that emotional and behavioral problems, household chaos, and maternal 
depressive symptoms were the highest during the first lockdown assessment and dropped in the post-lockdown periods. 
Multilevel models further revealed that at the between-participants level, maternal depressive symptoms and household chaos 
positively predicted children's emotional and behavioral problems. At the within-participants level, household chaos fluctua-
tions positively predicted fluctuations in child behavioral but not emotional problems. Our findings suggest that lockdowns 
have adverse effects on both maternal and child mental health. Screening for depressive symptoms among mothers of young 
children and maintaining household structure are important targets for future interventions to assist parents in navigating 
the multiple challenges brought upon by the COVID-19 pandemic.

Keywords COVID-19 · Maternal depressive symptoms · Family processes · Child behavior problems · Child emotional 
problems · Household chaos

Introduction

The COVID-19 pandemic has greatly impacted individuals' 
daily lives worldwide (Torales et al., 2020). There is some 
evidence of increased mental health problems in the general 
population during the COVID-19 pandemic compared to the 
pre-pandemic period (Li et al., 2021; Pierce et al., 2020; 
Salari et al., 2020). However, some individuals are dispro-
portionately affected, suffering from heightened stress levels 
compared to others. In addition to overall pandemic stress-
ors, such as financial insecurity and remote work, parents of 
young children face a unique set of stressors such as caregiv-
ing burden and the need to balance between work demands 
and caregiving duties during periods of childcare closure 
(Prime et al., 2020). This is compounded by the fact that 
young children have a limited ability to self-regulate their 
emotions and behavior and rely mainly on external regula-
tion provided by their caregivers, especially in times of stress 
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and uncertainty (Bariola et al., 2011; Kiel & Kalomiris, 
2015; Sameroff, 2009; Spinrad et al., 2004). The COVID-
19 pandemic can act as a test case of how prolonged stress 
that is external to the family context but impacts it tremen-
dously, through unique changes to the home environment 
can affect children's mental health. Specifically, it allows 
us to examine how these externally induced changes affect 
parents' mental health and household chaos, which reflect 
central aspects of family functioning and children's mental 
well-being. Prime et al. (2020) proposed a systemic model of 
family functioning during the COVID-19 pandemic, which 
emphasizes child, parent, and family factors in adjusting to 
the pandemic over time. The current study examined these 
multilevel effects longitudinally to understand how they 
relate to specific changes brought on by oscillations between 
lockdowns and their aftermath.

Child Emotional and Behavioral Problems 
during the COVID‑19 Pandemic

Many studies examined the effects of the COVID-19 pan-
demic on children's well-being during this unprecedented time 
of acute stress and social isolation. Some have raised con-
cerns about the effect of home confinement and quarantines 
on children's mental health (Phelps & Sperry, 2020; Wang 
et al., 2020). The majority of research focused on a wide 
range of ages or middle childhood and adolescence. Overall, 
these studies have reported a rise in children's mental health 
problems between the pre-pandemic period and the first lock-
down (Jiao et al., 2020; Panda et al., 2021; Patrick et al., 2020; 
Spinelli et al., 2020; Xie et al., 2020; Yeasmin et al., 2020).  
Less is known about younger ages and how these changes relate  
to the specific aspects of the family environment. The extant 
research shows that the pandemic adversely affected younger 
children and that the family environment is an essential factor 
in this change. For example, one study found an association 
between the impact of COVID-19 on the family unit (e.g., 
job loss, health worries) and child behavior problems (Foley 
et al., 2021). Two studies on preschool children found higher 
scores for behavioral problems than other pre-pandemic 
samples and decreased emotional and behavioral function-
ing between the pre-pandemic period and three weeks after 
lockdown (Glynn et al., 2021; Specht et al., 2021). Another 
study found increased children's hyperactivity and conduct 
problems between the pre-pandemic period and April 2020, 
but no change was found for emotional problems (Romero 
et al., 2020). Thus, there is evidence of increased behavioral 
and emotional difficulties in children since the COVID-19 
outbreak. Still, extant literature focused on single time points 
during the pandemic and did not consider changes over time 
as the pandemic unfolded. This can only be done using lon-
gitudinal research designs, which can uncover mechanistic 

effects and examine trajectories of change over time (Prime 
et al., 2020). Furthermore, as the pandemic unfolds in a non-
linear way (reflecting its unpredictability), it is necessary to 
examine how these changes in the pandemic relate to specific 
occurrences (e.g., lockdowns, family-isolation, COVID-19 
outburst) during the pandemic, not only overall changes over 
time. Specifically, the institution of lockdowns represents a 
major event with far-reaching consequences on families' daily 
functioning and therefore deserves specific attention.

Environmental Factors

Prime et al. (2020) suggest that proximal and distal envi-
ronmental factors, such as social disruption and caregiver 
well-being, can shape children's emotional and behavio-
ral adjustment during the COVID-19 pandemic. In early  
childhood, children rely mainly on external regulation 
provided by their caregivers to regulate their emotions  
and behavior (Sameroff, 2010). The COVID-19 lock-
down periods represent atypical circumstances in which 
children were not exposed to any other caregiving figures 
(e.g., teachers, extended family) besides their parents, who 
were the sole providers of children's physical, emotional 
and educational needs (Russell et al., 2020). Under these  
conditions, we hypothesized that parental well-being and  
the organization of the home environment would be key  
factors in shaping children's behavioral adjustment. We  
specifically focused on these two proximal factors based  
on previous research highlighting the significant impact that 
maternal depressive symptoms and household chaos can have 
on children's adjustment, and specifically on conduct and  
emotional problems (Coldwell et al., 2006; Marsh et al., 2020;  
Rohanachandra et al., 2018; Yamada et al., 2021; Zhang, 2022).

Household Chaos Household chaos refers to the degree 
of disorganization in the home environment manifested by 
high noise, distractions, and a lack of consistent daily rou-
tines (Wachs & Evans, 2010). Household chaos is associated 
with less optimal socio-emotional development, including 
higher rates of behavioral problems and internalizing prob-
lems such as anxiety and depression (Coldwell et al., 2006; 
Deater-Deckard et al., 2009; Dumas et al., 2005; Evans & 
Wachs, 2010; Gregory et al., 2005; Hannigan et al., 2017; 
Marsh et al., 2020). The ongoing COVID-19 pandemic has 
forced many families to readjust their lives in response to the 
social distancing and home lockdown regulations. For some 
families, these changes may have resulted in chaos or lack of 
control, which may negatively affect children's well-being. 
For example, higher levels of household chaos during the 
COVID-19 lockdown in Italy were associated with higher 
child negativity and less effective child emotion regulation 
(Spinelli et al., 2020).
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Similarly, a multi-site international study found that 
increased levels of household chaos were concurrently asso-
ciated with higher levels of child problem behaviors, specifi-
cally, conduct problems, and to a lesser degree with emotion 
or peer problems (Foley et al., 2021). Cassinat et al. (2021) 
found that higher chaos levels predicted less positive fam-
ily relationships in families with adolescents. However, the 
cross-sectional nature of these studies does not enable to draw 
a causal conclusion. The associations between household 
chaos and children's behavioral problems may be bidirectional 
(Johnson et al., 2021), as children with elevated behavioral 
problems may elicit high levels of household chaos.

Maternal Depressive Symptoms Although work-family bal-
ance has changed dramatically during the COVID-19 pan-
demic for all parents, mothers still serve as primary caregiv-
ers in most households (Feng & Savani, 2020; Shockley et al., 
2021; Zoch et  al., 2021), and caregiving duties increased 
tremendously during the pandemic (Power, 2020). This situ-
ation in which mothers are obligated to balance caregiving 
and work demands may lead to mental health problems and 
parental burnout (Griffith, 2020). Indeed, several studies 
found elevated depressive and anxiety symptoms in parents 
since the COVID-19 outbreak (Davidson et al., 2021; Patrick 
et al., 2020; Racine et al., 2021).

Research conducted before the COVID-19 pandemic con-
sistently shows that maternal depressive symptoms (MDS) 
are associated with various adverse child outcomes, such 
as behavior problems (Goodman et al., 2011; Murray et al., 
2011), emotional difficulties (Cutrona & Troutman, 1986; 
Hoffman et al., 2006) and poor cognitive functioning (Grace 
et al., 2003). Maternal depression was found to be related to 
children's outcomes through different mechanisms (Goodman  
& Gotlib, 1999) like heritability, exposure to maternal mala-
daptive behaviors and affect, and exposure to stressful life 
events (Kiernan & Huerta, 2008; Lovejoy et al., 2000; Priel 
et al., 2020). In the context of the COVID-19 pandemic, 
recent studies found associations between familial difficulties 
caused by the pandemic, parental stress and children's behav-
ioral and emotional problems (Foley et al., 2021; Spinelli  
et al., 2020). For example, parental distress increases the 
risk of children exhibiting more behavioral and emotional 
problems (Marchetti et al., 2020; Tso et al., 2020). More 
specifically, elevated maternal depressive and anxiety symp-
toms were associated with increases in children's emotional 
and behavioral problems from the pre-pandemic period to 
the first lockdown (Frigerio et al., 2022). However, a major 
limitation of the extant literature is the reliance on either 
cross-sectional or two-timepoint data (before the pandemic 
and during the first lockdown). These research designs do 
not enable the examination of change over time in family 
and child functioning and do not characterize how specific 
conditions (i.e., lockdown regulations) are related to these  

changes. To the best of our knowledge, this study is the first 
to apply a repeated measures longitudinal design to address 
these questions.

The Present Study

In March 2020, home confinement regulations were imple-
mented in Israel for the first time, including national daycare 
and school closures, lockdown laws, and social-distancing 
recommendations. These regulations were gradually amended 
with the decrease in infection rates, and schools and child-
care centers reopened in May 2020, but some restrictions 
remained, emphasizing social distancing. Since then, two 
additional lockdown periods were implemented in Septem-
ber 2020 and at the end of January 2021. Following the third 
lockdown, all social distancing regulations were eliminated, 
and schools reopened at full capacity. These defined peri-
ods of home lockdowns provided us a unique opportunity to 
examine predictors and changes in young children's adjust-
ment during and after the lockdown periods and differentiated 
between-individual variation (i.e., within-person effects) and 
differences in patterns between individuals (i.e., between-
person effects). Accordingly, our first aim was to investigate 
how children's emotional and behavioral problems, maternal 
depressive symptoms, and household chaos relate to tran-
sitions between lockdowns and relative routine during the 
COVID-19 pandemic. We hypothesized that children's emo-
tional and behavioral problems, maternal depressive symp-
toms, and household chaos would increase during lockdowns 
and decrease after lockdowns. Our second aim was to explore 
household chaos and maternal depressive symptoms as pre-
dictors of children's emotional and behavioral problems. We 
hypothesized that elevated maternal depressive symptoms and 
household chaos across time points would positively predict 
children's emotional and behavioral problems (between- 
subject effect). Moreover, we hypothesized that fluctuations 
in maternal depressive symptoms and household chaos would 
predict changes in children's emotional and behavioral prob-
lems (within-person effect). That is, the extent to which a 
particular time point is characterized by greater maternal 
depressive symptoms or household chaos levels as compared 
to average levels will predict greater change in children's emo-
tional and behavioral problems.

Methods

Sampling and Participants

The study protocol was reviewed and approved by the 
Human Subjects Research Committee at Ben-Gurion Uni-
versity. Data were collected between September 2020 and 
March 2021. The current study is part of a larger research 
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project conducted through The Midgam Project Web Panel 
(MIDGAM), an online Israeli research platform. This 
online Israeli research platform has access to a sample of 
approximately 100,000 panelists that participate in dif-
ferent online studies for a fee (http:// www. midga mpanel. 
com/ resea rch/ en/ index. asp). The MIDGAM platform 
approached 1705 potential participants that fit the inclu-
sion criteria (i.e., Mothers of children between the ages of 
two to five years). A total of 383 entered the survey, and 
304 participated and completed the study. During the first 
home confinement (March 2020), mothers were asked to 
choose one child within the age range of two to five years 
and complete questionnaires that assessed child behavior 
problems, household chaos, and demographic information 
(maternal depressive symptoms were collected from the 
second lockdown). Mothers were asked to complete the 
questionnaire for the same target child at all time points. 

To verify that mothers referred to the same target child 
at each time point, we asked mothers to state the child's 
initials and age at each time point.

Overall, a total of 230 participants were used in the 
analyses. A total of 285 participants completed at least 
one assessment in the current study, from a pool of 304 
participants who responded to the questionnaires at previ-
ous time points. Of those, fifty-five were excluded from 
the study due to: child health and developmental problems 
(n = 5), severe maternal health problems (n = 2), children 
who started first grade during the study, as this constitutes 
a major change in the childcare environment (n = 21), and 
having valid data at only one time point in the current 
study (n = 27). Additional 44 responses were excluded at 
specific time points due to mothers completing the ques-
tionnaire for a different target child than the other time 
points, as indicated by different child initials and ages 

Table 1  Participants' 
Demographic Characteristics

M SD Range

Child biological sex
 Female 44.7%

Child’s age (months) 48.2 10.20 26–76
 2–3 years 10%
 3–4 years 40%
 4–5 years 33.5%

 > 5 years 16.5%
Mothers’ age (years) 33.6 4.74 23–44
Mothers' education (percent)
 > 12 3.5%
 Full high-school
 Diploma

16%

 Academic 84%
Number of children 2.65 1.04 1–8
Family Status (percent)
 In a relationship or married 95.7%
 Separated or divorced 0.9%
 Single 3%
 Widow 0.4%

Maternal place of birth
 Israel 82.6%
 Eastern Europe and the former Soviet Union 12.1%
 Central and Southern America 2.7%
 North America 2.2%
 Central Europe 0.9%
 Africa 0.4%

Family income (based on the national average in Israel)
 Significantly below average 17.6%
 Below average 29.5%
 Average 35.2%
 Above average 13.3%
 Significantly above average 4.3%
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(n = 26) or wrongly answering the attention verifying 
items (n = 18). The final sample size was 204 at T0, 205 at 
T1, 176 at T2, 222 at T3, and 184 at T4. Table 1 provides 
descriptive statistics for all demographic variables.

We used data collected at five time points (see Table 2). 
During March 2020 (i.e., Israel's first lockdown), moth-
ers were also asked to answer several questionnaires, 
including retrospective reports about children’s conduct 
and emotional problems in the two months before the 
COVID-19 outbreak in Israel (T0). Data on additional 
main study variables (i.e., maternal depressive symptoms) 
were not collected during this time point. Therefore, we 
only used the retrospective reports about children's pre-
COVID behavior from this time point, and our research 
questions and main analyses focus on the second and third 
lockdown. T1 data were collected in September 2020, 
during Israel's second home lockdown. Data at T2 were 
collected during October 2020, at the end of the second 
lockdown period in Israel, after childcare was reopened. 
Data at T3 were collected during January 2021, the third 
lockdown period in Israel. Finally, data at T4 were col-
lected during March 2021, one month after the home 
confinement regulations were amended and childcare  
systems reopened.

Measures

Child Emotional and Behavioral Problems

The Strengths and Difficulties Questionnaire (SDQ; Goodman, 
1997) was used to assess children's emotional and behavioral 
problems at all four time points. The SDQ contains 25 items, 
each of which was scored on a 3-point scale (0 = Not true, 
1 = Somewhat true, 2 = Certainly true). In the current study, 
we used two subscales from version A (which focuses on psy-
chological attributes): conduct problems (5 items, e.g., "Often 
loses temper") and emotional problems (5 items, e.g., "Often 
unhappy, depressed or tearful"). Scale scores were generated 
by summing the items on each scale. Cronbach α coefficients 

ranged from 0.49 to.77 for conduct problems and 0.60 to 0.77 
for emotional problems (see Table 3). Cutoff scores for abnor-
mal behavior and emotional problems were calculated based 
on a 4-band categorization (Green et al., 2005). For two to 
four-year-old children, the cutoff scores for 'high' and 'very 
high' were four and above for emotional problems and five and 
above for behavioral problems. For five-year-olds, the cutoff 
scores for 'high' and 'very high' were five and above for the 
emotional problems, and four and above for behavioral prob-
lems (Goodman et al., 2000).

Household Chaos

Household chaos was assessed using the short version of the 
Confusion, Hubbub, and Order Scale (CHAOS; Matheny 
et al., 1995). Mothers were asked to indicate the degree to 
which they agreed with six statements describing different 
aspects of chaos in their home (e.g., "You can't hear yourself 
think in our home") on a scale of 5-point. One item ("There 
is usually a television turned on somewhere in our home") 
was omitted owing to low variability. Cronbach α coeffi-
cients ranged from 0.52 to 0.69. These values are consistent 
with previous reports (Chen et al., 2014, α = 0.65; Coldwell 
et al., 2006, α = 0.57) and are expected in scales with a few 
items (Cortina, 1993).

Maternal Depressive Symptoms

Maternal depressive symptoms were assessed using the 
Center for Epidemiological Studies Depression Scale-10 
(CES-D-10; Andersen et al., 1994). The CES-D-10 is a 
brief self-report measure for depressive symptoms over 
the past week (e.g., 'I felt lonely'). Each item is scored 
between 0 to 3 (0 = Rarely or none of the time to 3 = All 
of the time). Items were summed, with higher scores indi-
cating proneness to higher degrees of depression (Cron-
bach α coefficients were 0.88 at all time points), with the 
suggested cutoff score being 15 and above (Björgvinsson 
et al., 2013).

Table 2  Data collection 
timeline

Time point T0 T1 T2 T3 T4

Month March 2020 September 2020 October 2020 January 2021 March 2021
Measure Pre-lockdown Lockdown 2 Post-lockdown 2 Lockdown 3 Post-lockdown 3

Table 3  Internal validity of the 
SDQ at each time point

Age T0 T1 T2 T3 T4

Conduct 2–4 0.64 0.71 0.63 0.77 0.65
4–6 0.49 0.65 0.63 0.67 0.70

Emotional 2–4 0.60 0.77 0.73 0.73 0.66
4–6 0.65 0.72 0.72 0.73 0.68
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Covariates

Family income and child's age were controlled for based on 
previous research showing associations between these vari-
ables and maternal depressive symptoms, household chaos, 
and children's emotional and behavioral problems (e.g., 
Crick & Zahn–Waxler, 2003; Dumas et al., 2005). Child bio-
logical sex was controlled following previous research show-
ing that boys exhibit higher levels of behavior problems than 
girls (Gustafsson et al., 2017). Family income was reported 
as a six-point scale and was combined to create a dichoto-
mous variable (0 = below average, 1 = average income, and 
above). Due to the wide age range in our sample (two to 
five years), child age was treated as a 4-level factor to be 
more informative and interpretable (1 – 24–35.9 months; 2 
– 36–47.9 months; 3 – 48–59.9 months; 4 – > = 60 months).

Analytic Approach

Because of the hierarchical structure of our data (i.e., 
repeated time points within families), we used a series of 
2-level (a within-family level and a between-family level) 
multilevel models (MLMs) which were fitted using restricted 
maximum likelihood (REML). The analyses used all avail-
able data (i.e., data from families who did not complete all 
the assessments were also included). We ran 'Little's missing 
completely at random (MCAR) test. The results of this test 
indicated there were no differences between families who 
completed all time points and families with missing data (Lit-
tle's MCAR test: χ 2 (490) = 509.11, p = 0.266). Under the 
assumption of MCAR, MLMs accommodate for missing data 
in level-1, as they are fitted with ML\ REML methods which 
uses partial pooling for parameters estimation (see Hoffman, 
2014). MLMs and Satterthwaite degrees of freedom were 
estimated using the 'lmerTest' package (Kuznetsova et al., 
2017) in the R software platform (Team, 2021).

Changes in Children's Emotional and Behavioral 
Problems, Maternal Depressive Symptoms, 
and Household Chaos

To examine trajectories of the main study variables across 
time points (hypotheses 1–2), we ran four 2-level growth 
MLMs, one for each variable. The following model was 
estimated for each outcome (i.e., child problems, maternal 
depressive symptoms, and chaos):

In this equation, Behavioral Problems\ Emotional Prob-
lems \ Maternal Depressive Symptoms \ Chaos within 
family j in time-point i was modeled as a function of this 

Outcomeij = b
0j + b

1j ∗ Timeij + eij

family's intercept  (b0j), time  (b1j), and a level-1 error term. 
To account for between-family variability, the intercept was 
allowed to vary at level 2. The time variable was treated 
as a 4-level factor (T1, T2, T3, T4), as we did not expect 
to find a linear pattern across time-points, but rather a 
non-linear change from one time-point to the next. There-
fore, the examine the main effect of time (i.e., and not the 
effects of time dummy variables), an omnibus ANOVA-
like F-test was extracted from the fitted MLMs. Pseudo 
 R2s for time fixed effects were calculated following the 
method described in Hoffman (2014), using the equation: 
1 – (growth model’s level-1 variance)/ (empty model’s 
level-1 variance). Planned pairwise contrasts with Tukey 
corrections and Cohen’s d effect sizes were calculated using 
the 'emmeans' package (Length, 2020). Six contrasts were 
examined: the total change from the first to the last time-
point (T1 – T4); two contrasts of within lockdowns change 
(T1 – T2; T3 – T4), between lockdowns change (T2 – T3), 
and comparisons of lockdowns beginnings (T1 – T3) and 
ends (T2 – T4).

Since behavioral and emotional problems may act differ-
ently depending on the child's biological sex (Keiley et al., 
2000), we ran an additional set of growth MLMs in which 
child sex served as a moderator. Sex (a dichotomous vari-
able: 0 – boy, 1 – girl) was entered at level 2, and the random 
intercept and the time effect were modeled (thus creating the 
cross-level Time X Sex interaction). Pseudo  R2s for these 
interaction effects were calculated as the proportion of 
reduction in the residual variance compared to the original 
growth model (i.e., with no moderation effect).

Between and Within Effects of Household Chaos 
and Maternal Depressive Symptoms on Child's 
Problems

To test our third hypothesis regarding the effects of 
chaos and mothers' depressive symptoms on children's 
emotional and behavioral problems, two additional 
MLMs were estimated (one for each outcome). Models 
included the between-family and within-family effects 
of the two main predictors (chaos\ depressive symptoms) 
and the control variables: child sex, child age, and fam-
ily income. We also controlled for the lagged outcome 
within-family (the outcome from the previous time point 
centered to the family average). For observation from 
time i, the within-family deviation in a child's behavio-
ral\ emotional problems from time i-1, was entered into 
the model. This enabled us to test the hypotheses above 
and beyond within-family fluctuations in child's prob-
lems. For T1's lagged outcome (i.e., pre T1), we used 
pre-COVID retrospective reports (T0) of child emotional 
and conduct problems that were assessed at the beginning 
of the study.
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The generic models' equations were as follows:
Level 1:

Level 2:

In these equations, Child-Problems (emotional/ conduct) 
for family j in time-point i, were modeled at level 1 as a func-
tion of this family's intercept  (b0j), within – mother j's devia-
tion in depressive symptoms at a specific time-point  (b1j), 
within – family j's deviation in chaos at a specific time-point 
 (b1j), and the lagged deviance from Child-problems  (b3j) plus 
a residual term quantifying the specific time-point deviation 
(eij). At level 2, Child-Problems within a specific family  (b0j) 
were modeled as a function of the family's mean problems 
above time-points (γ00), mother j's deviance from the sample 
mean depressive symptoms levels (γ01), family j's deviance 
from the sample mean chaos levels (γ02), and the covari-
ates child sex, age, and SES (γ03, γ04, γ05). To account for 
between-family variability, all level 1 effects were allowed 
to vary at level 2 (i.e., treated as random effects). The final 
models included only random effects that improved model 
fit (as determined by the deviance test; Hoffman, 2014, 
Chapter 3).

The level 1 within-family variables were centered around 
each family’s individual mean, and the level 2 between-family 
variables were centered around the sample mean. Both child 
sex and family income binary variables were centered around 
zero (Child sex: boys – 0.5 and girls– 0.5: Family income 
low– -0.5 and high– 0.5).

Results

Descriptive Statistics

Table 4 presents unweighted means, standard deviations, 
ICCs, and cutoff scores for maternal depressive symptoms, 
household chaos, and children's behavioral and emotional 

Child − Problemsij = b
0j + b

1j ∗ Depressive Symptoms

−Withinij + b
2j ∗ Chaos

−Withinij + b
3j ∗ Lagged

− Child − Problemsij + eij

b
0j = �

00
+ �

01
∗ Depressive Symptoms − Betweenj

+ �
02

∗ Chaos − Betweenj + �
03

∗ Child Sex

+ �
04

∗ Agej + �
04

∗ Income + U
00j

b
1j = �

10
+ U

10j

b
2j = �

20
+ U

20j

b
3j = �

30
+ U

30j

problems at each time point. Bivariate correlations between 
all study variables are presented in Table 5. The rates of 
children's emotional and behavioral problems above the cut-
off score varied respectively from 15.3%-22.5% and 24.3%-
35.8% during lockdown to 14.1%-14.9% 18.8%-25.2% 
during routine periods. For maternal depression, during 
lockdowns 18.6%-30.4% of mothers reported symptoms 
above the cutoff score while during routine periods 15%-
15.7% reported symptoms above the cutoff score.

In order to control possible confound, we ran one-way 
ANOVA to detect whether the seven main counties in Israel 
differed from each other in COVID-19 case rates in our sam-
ple and found no significant differences  (F(6,223) = 1.076, 
p = 0.135, R2

adjusted
 = 0.04).

Changes in Children's Emotional and Behavioral 
Problems, Maternal Depressive Symptoms, 
and Household Chaos

Significant time effects were found for both emotional 
(F(3,527.47) = 4.94, p = 0.002, R2

pseudo
 = 0.02) and behavioral 

(F(3,529.28) = 14.18, p < 0.0001, R2

pseudo
 = 0.07) problems, mater-

nal depressive symptoms (F(3,498.94) = 30.30, p < 0.0001, 
R2

pseudo
 = 0.15), and household chaos (F(3,492.72) = 24.69, 

p < 0.0001, R2

pseudo
 = 0.12). Figure 1 presents the results of 

growth MLMs and planned contrasts with Tukey corrections.

Time Effects on Child Emotional and Behavioral Problems

As shown in panel A, for emotional problems, T1 con-
trasts with T2 and T4 were significant, such that prob-
lems were higher at T1, than in T2 (Est. = 0.48, SE = 0.13, 
t(518.51) = 3.68, p = 0.001, d = 0.29), and in T4 (Est. = 0.35, 
SE = 0.13, t(533.46) = 2.61, p = 0.044, d = 0.21). As shown in 
panel B, for behavioral problems T1’s contrasts with each 
time point were significant, such that problems were higher 
at T1, than in T2 (Est. = 0.84, SE = 0.14, t(519.55) = 5.94, 
p < 0.0001, d = 0.51), T3 (Est. = 0.55, SE = 0.13, 
t(530.47) = 4.01, p = 0.0003, d = 0.33), and T4 (Est. = 0.74, 
SE = 0.14, t(536.02) = 5.09, p < 0.0001, d = 0.44). All other 
contrasts were not significant. Altogether, these results 
suggest that both type of problems dropped significantly 
from the beginning of the second national lockdown (T1) 
to the second post-lockdown period (T2) and to the third 
post-lockdown period (T4). Furthermore, behavioral prob-
lems were higher at this lockdown (T1), than at the coun-
try’s third lockdown (T3).

The time X child sex interaction examined in two addi-
tional models was not significant for both emotional 
(F(3,500.14) = 0.44, p = 0.72, R2

pseudo
 = 0.00) and behavioral 

(F(3,501.37) = 0.41, p = 0.75, R2

pseudo
 = 0.01) problems, indi-
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cating that time effect was not different for boys and girls 
(see supplementary material).

Changes in Maternal Depressive Symptoms and Household 
Chaos

Overall, household chaos and maternal depressive symp-
toms showed the hypothesized pattern, in which levels 
were higher during lockdowns than during post-lockdown 
periods.

Specifically, as panel C shows, chaos levels dropped 
from T1 to T2 (from the beginning to the end of the second 
lockdown; T1-T2: Est. = 1.53, SE = 0.19,  t(489.40) = 7.99, 
p < 0.0001, d = 0.52), rose at T3 (the beginning of the third 
lockdown) (T2-T3: Est. = -1.27, SE = 0.19,  t(495.66) = -6.60, 
p < 0.0001, d = -0.43) and dropped again at T4 (the end 
of the third lockdown) (T3-T4: Est. = 0.51, SE = 0.19, 
t(488.72) = 2.68, p = 0.037, d = 0.17). Additionally, chaos 
dropped from T1 to T4 (T1-T4: Est. = 0.76, SE = 0.19, 
t(498.12) = 3.88, p < 0.0001, d = 0.26). Notably, chaos at T4 
was significantly higher than at T2 (T2-T4: Est. = -0.76, 
SE = 0.20, t(496.40) = -3.78, p = 0.001, d = -0.26).

As panel D shows, maternal depressive symptoms 
showed a similar pattern – levels dropped from T1 to T2 
(T1-T2: Est. = 3.26, SE = 0.37, t(491.25) = 8.73, p < 0.0001, 
d = 0.64), rose at T3 (T2-T3: Est. = -1.54, SE = 0.37, 
t(498.47) = -4.10, p = 0.0002, d = -0.30) and then dropped 
again at T4 (T3-T4: Est. = 1.10, SE = 0.37, t(489.69) = 2.97, 
p = 0.016, d = 0.22). In, general, maternal depressive symp-
toms levels were at their highest at the beginning of the 
second lockdown. That is, depressive symptoms were also 
higher at T1, when compared to T3 (Est. = 1.72, SE = 0.36, 
t(498.46) = 4.69, p < 0.0001, d = 0.34), and to T4 (Est. = 2.82, 
SE = 0.38, t(500.72) = 7.34, p < 0.0001, d = 0.56).

Between and Within Effects of Household Chaos 
and Maternal Depressive Symptoms on Children's 
Problems

Table 6 presents the estimated fixed effects of chaos and 
mothers' depressive symptoms on a children's emotional (left 
side) and behavioral problems (right side). Between-person 
effects were found for both maternal depressive symptoms and 
household chaos for both types of problems. That is, moth-
ers experiencing higher depressive symptoms and household 
chaos reported having children with greater emotional and 
behavioral problems. A within-person effect was found for 
chaos predicting behavioral problems, such that fluctuations 
within household chaos positively predicted fluctuations in 
child behavioral problems. Higher chaos levels were associ-
ated with more behavioral problems within a specific fam-
ily. However, these fluctuations were not associated with 
children's emotional problems. Furthermore, within-person Ta
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effects of mothers’ depressive symptoms on children's behav-
ioral and emotional problems were not significant. A signifi-
cant negative lagged outcome (centered around the family's 
mean) was found to predict both emotional and behavioral 
outcomes: within each family more problems in the previ-
ous measurement were associated with fewer problems in the 
current measurement (and vice versa). Finally, children's age 
predicted behavioral problems, with older children exhibiting 
fewer behavioral problems than younger children.

Twenty-nine mothers did not report on the child's sex 
or family income, which are both level-2 variables. Hence, 
observations from these families were deleted when fitting 
the presented MLMs. We tested two additional models to 
check whether this affected the results, with the missing val-
ues substituted with zero (i.e., the mean of the binary coded 
variables). The pattern of results did not change. For full 
results, please see the supplementary material.

Discussion

In line with the systemic model of family functioning during 
the COVID-19 pandemic (Prime et al., 2020), the primary 
goal of the current study was to examine patterns of chil-
dren's emotional and behavioral problems and familial factors 
(i.e., household chaos and maternal depressive symptoms) 

during and after lockdowns in the COVID-19 pandemic. This 
is the first study, to our knowledge, to examine these effects 
in a longitudinal, event-locked design. Overall, we found that 
emotional and behavioral problems, household chaos, and 
maternal depressive symptoms were the highest during the 
second lockdown and dropped in the post-lockdown periods. 
In addition, maternal depressive symptoms and household 
chaos positively predicted children's emotional and behav-
ioral problems. Finally, fluctuations within household chaos 
positively predicted fluctuations in child behavioral but not 
emotional problems.

Changes in Emotional and Behavioral Problems, 
Household Chaos, and Maternal Depressive 
Symptoms

Several studies examined emotional and behavioral prob-
lems in children during the COVID-19 pandemic (Foley 
et al., 2021; Panda et al., 2021; Spinelli et al., 2020; Xie 
et al., 2020; Yeasmin et al., 2020), but to our knowledge, 
this is the first study to examine these longitudinally and as 
they relate to specific stages in social distancing regulations 
(i.e., lockdowns) during the pandemic. Our first hypoth-
esis was partially supported. Emotional and behavioral 
problems were high during the second lockdown, dropped 

Fig. 1  Estimation of child problems, household chaos, and maternal depressive symptoms as a function of time-points
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significantly at its end, and remained low until the end of the 
third lockdown. Consistent with a recent study (Christner 
et al., 2021), older children also exhibited fewer behavio-
ral problems than younger children. During environmental 
stress, like the COVID-19 period, more emotion regulation 
abilities are needed (Thompson, 1994). Since these abili-
ties develop over time (Blandon et al., 2008), older children 
might have lower behavioral problems owing to their more 
advanced regulatory abilities. Finally, more behavior prob-
lems at a given time point predicted fewer problems in the 
consecutive time point. This can be explained by the general 
pattern of problems' change (as explored in hypothesis 1), as 
well as by regression toward the mean.

Maternal depressive symptoms and household chaos 
were high during lockdowns and dropped significantly at 
the end of each lockdown. Interestingly, maternal depressive 
symptoms, child behavioral problems, and household chaos 
declined from each lockdown to the next. These changes 
can be explained in several ways. The second lockdown (T1 
in our study) started in September, after only two weeks of 
childcare returning from summer break. In addition, sev-
eral major Jewish holidays (so-called high holidays) were 
celebrated atypically within the context of nuclear families 
(and not within the typically extended family context) due 
to COVID-19 regulations. The frequent changes in childcare 

systems and holiday-celebrating traditions might have con-
tributed to the high levels of maternal depressive symptoms 
and children's emotional and behavioral problems. Drawn 
from Bronfenbrenner's ecological systems theory (1994), the 
impact of the macrosystem and the relations between the dif-
ferent elements in the environment may be more pronounced 
during holidays and during COVID-19 regulations than in 
everyday life. This may also explain why these symptoms 
declined from the second to the third lockdown, which did 
not coincide with a holiday season and were preceded by a 
longer period of stable childcare provision. Another possible 
explanation for this decline is that families grew accustomed 
to the lockdowns, establishing lockdown-specific routines, 
which contributed to stability. Thus, adjusting to the chronic 
stressor of lockdowns (Chen & Bonanno, 2020).

Beyond between lockdown changes, there was a steady 
increase in maternal and child symptomology during the 
lockdowns and a decrease at the end of each lockdown – only 
a week after returning to childcare. This highlights the impor-
tance of disruption to routines as a contributing factor to chil-
dren's behavioral problems (Pilarz & Hill, 2014). Neverthe-
less, even after families reestablished their routines, behavioral 
problems and overall family distress remain relatively high, 
suggesting that the lockdowns have long-lasting detrimen-
tal effects on families (Stone et al., 2010). There are several 

Table 6  Summary of Multilevel 
Models testing Maternal 
Depressive Symptoms and 
Household Chaos Associations 
with Child Problems

Standardized Estimates (Std. Est.) were computed following the procedure described in Hoffman (2014) in 
which Std. Est. = Est. * SD(X) / SD(Y), using the variables' level-1\levle-2 variances, in concordance to the 
level in which each variable was tested. Conditional  R2 and Marginal R.2 were computed based on Nakagawa 
et al.'s (2017) method using the ‘performance’ package (Lüdecke et al., 2021)

Emotional Problems Behavioral Problems

Predictor Est. (SE) Std. Est p Est. (SE) Std. Est p

Intercept 2.14 (0.39)  < 0.0001 3.24 (0.40)  < 0.0001
Maternal Depressive 

Symptoms– Between
0.12 (0.02) 0.37  < 0.0001 0.07 (0.02) 0.21 0.002

Maternal Depressive 
Symptoms – Within

0.03 (0.02) 0.10 0.099 0.01 (0.01) 0.04 0.452

Chaos – Between 0.12 (0.04) 0.21 0.004 0.19 (0.04) 0.34  < 0.0001
Chaos – Within 0.04 (0.03) 0.06 0.234 0.12 (0.03) 0.17 0.001
Lagged Outcome -0.21 (0.04) -0.23  < 0.0001 -0.27 (0.05) -0.30  < 0.0001
Child Sex 0.05 (0.23) 0.02 0.804 -0.13 (0.23 -0.04 0.582
Family Income -0.16 (0.23) -0.05 0.474 -0.43 (0.23) -0.13 0.074
Child Age:
(Main effect) F(3,181.59) = 0.04, p = 0.987 F(3,185.41) = 8.48, p = 0
3–4 years -0.11 (0.43) -0.04 0.790 -0.04 (0.44) -0.01 0.929
4–5 years -0.12 (0.44) -0.03 0.794 -0.98 (0.45) -0.27 0.032
5 years and above -0.17 (0.48) -0.04 0.716 -1.54 (0.49) -0.34 0.002
Conditional  R2 0.69 0.65
Marginal  R2 0.21 0.26
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reasons that maternal depressive symptoms may increase dur-
ing lockdowns. First, many mothers are the main caregivers 
during routine times and the summer break, and were also the 
main caregivers during the second lockdown while working 
(Zoch et al., 2021) – which can result in occupational stress 
and lower work productivity (Collins et al., 2021; Feng & 
Savani, 2020; Petts et al., 2021). These stress factors can lead 
to parental burnout and exhaustion (Griffith, 2020). Depressive 
symptoms decreased at the end of each lockdown, returning to 
baseline. Thus, return to family daily routine lowered signifi-
cantly depressive symptoms among mothers.

Maternal Depressive Symptoms and Child 
Emotional and Behavioral Problems

Maternal depressive symptoms positively predicted emo-
tional problems and behavioral problems in children. This 
finding is not surprising and is consistent with theoretical 
perspectives and extant literature regarding maternal and 
child mental health (Goodman et al., 2011; Priel et al., 2020; 
Urizar & Muñoz, 2021). However, contrary to our hypoth-
esis, we found no evidence that fluctuations in maternal 
depressive symptoms predicted changes in children's emo-
tional and behavioral problems. It is possible that our sample 
was underpowered to detect these effects.

Household Chaos and Child Emotional 
and Behavioral Problems

Between‑Subject Effects

Household chaos predicted both emotional problems and 
behavioral problems in children on average. This finding 
is in line with the literature showing associations between 
household chaos and adverse child outcomes (Coldwell 
et al., 2006; Dumas et al., 2005; Marsh et al., 2020) and 
specifically with behavior problems, even after controlling 
for parenting stress (Deater-Deckard et al., 2009; Evans & 
Wachs, 2010). During COVID-19 the family and house 
environments were the only environments that the child was 
exposed to for a prolonged period, which amplified familial 
effects. Even during the reported routine times, almost all 
extracurricular activities were canceled and social gather-
ings were forbidden, leaving the home environment more 
pronounced than ordinary times.

Within‑Subject Effects

Our fourth hypothesis, suggesting that fluctuations in 
household chaos would predict changes in children's emo-
tional and behavioral problems, was confirmed. Greater 

fluctuations in household chaos predicted greater changes 
in child behavioral problems. It seems that household chaos 
is a significant predictor of behavior problems, both as a 
between effect (higher levels of chaos predict greater behav-
ior problems) and as a within effect (changes in chaos are 
associated with changes in behavioral problems). Indeed, 
the change in the family environment between lockdown 
and relative routine is tremendous, with resulting changes in 
sleep and wake times, screen time, etc. (Cellini et al., 2021; 
Eales et al., 2021; Romero et al., 2020) and families differ 
in how they made these transitions (Cassinat et al., 2021).

Limitations

Findings from this study should be considered in light of 
several limitations. First, due to our use of an online plat-
form, we relied on mothers as single reporters for family, 
child, and maternal functioning which may lead to report 
bias and inflated associations between measures. A multi-
method approach would increase the validity of the findings. 
An additional methodological limitation is the low internal 
validity in the SDQ at the T0 time point, in which partici-
pants reported about children's functioning two months prior 
to the pandemic outbreak. The use of retrospective reports 
may have reduced the validity of this measure. Second, we 
examined children over a wide range of ages with differing 
developmental abilities. While the current results capture 
broad effects, nuanced age-specific effects might not have 
been captured. In addition, our study focused on the pan-
demic timeline in a specific country, in which the lockdown 
period was especially restrictive, which raises the issue 
of generalization. Research on other countries, focusing 
on periods within the pandemic timeline in each country, 
is essential to understand the relevance of these findings 
beyond Israel. Another limitation is that this study started 
late in the pandemic, during the second lockdown. Levels 
of the main study variables may differ between the differ-
ent lockdowns, and therefore this study does not reflect the 
whole course of the pandemic. Nevertheless, our longitudi-
nal design enabled us to capture changes over time that are 
linked to specific events throughout the pandemic. Finally, 
although our sample was representative of the Israeli popula-
tion in terms of family income, the majority of the partici-
pating mothers were highly educated. This may be a result 
of our use of an on-line sampling method that introduces 
selection bias. Therefore, our findings cannot be generalized 
to the general population in Israel.

Conclusions and Implications

The present study contributes to understanding how COVID-
19 lockdown regulations may affect maternal and child 
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mental health. Our findings suggest that lockdowns had 
adverse effects on both mothers and children, as evident in 
greater maternal depressive symptoms, household chaos, 
child behavioral and emotional problems during these peri-
ods. These findings have implications for policy-maker deci-
sions relevant for maternal and mental healthcare.

During lockdowns, instrumental and emotional support 
for primary caregivers is essential to decrease the detrimen-
tal effects on mothers and children, which persist beyond the 
lockdown. Screening for depressive symptoms among moth-
ers of young children can also help target mothers in need 
of therapeutic interventions. Finally, maintaining household 
structure and routines are important targets for future inter-
ventions to assist parents in navigating the multiple chal-
lenges brought upon by the COVID-19 pandemic.
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