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Abstract

This study adopted a cumulative risk approach to examine the relations between various domains of risk factors (i.e., social
isolation and home confinement, other pandemic-related risk factors, and pre-existing psychosocial risk factors) and carers’
and children’s mental health during the first wave of the COVID-19 pandemic in Europe. The sample consisted of 1475 car-
ers of 6- to 16-year-old children and adolescents residing in five European countries (Portugal, United Kingdom, Romania,
Spain, and The Netherlands) who completed an online survey. The results showed that each of the three domains of adversity
accounted for unique variation in carers’ and children’s mental health outcomes. Also, the results indicated that pre-existing
psychosocial risk factors moderated the relationship between pandemic-related risk factors and children and carers’ anxiety
and between social isolation and confinement and carers’ well-being. Simple slopes analysis suggested a stronger relation-
ship between these domains of adversities and mental health outcomes in already more vulnerable families. It is important to
consider the implications of social isolation measures and confinement for families’ mental health, paying special attention
to families with pre-existing psychosocial vulnerabilities.

Keywords COVID-19 - Social isolation and home confinement - Pre-existing psychosocial risks - Mental health - Children,
adolescents, and carers

Introduction

The coronavirus disease (COVID-19) outbreak began in
2019 and rapidly spread to Europe and other parts of the
globe, leading the World Health Organization to eventu-
ally declare a global pandemic situation [1]. To combat the
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pandemic and control the spread of COVID-19, the World
Health Organization and most governments recommended
confinement measures that encouraged or even forced most
of the population to “stay at home” for several weeks or
months [2]. However, it has been noted that these public
health measures, although effective in preventing the spread
of the virus, have the potential to impair the mental health
of the population [3]. The present study will explore the
association between social isolation, other adversities related
to the pandemic, and pre-existing psychosocial risk factors
and carers’ and children’s mental health in five European
countries.

This study adopts a developmental psychopathology
framework [4]. The pandemic outbreak can be seen as a
natural experiment [5] that enables us to study how signifi-
cant changes in children’s and carers’ contexts interact with
already existing psychosocial vulnerabilities to explain adap-
tive and maladaptive mental health outcomes.
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Social Isolation During the COVID-19 Pandemic

One of the major consequences of the pandemic and
subsequent social distancing measures was the physical
isolation from friends, extended family, and other signifi-
cant figures. For children and adolescents, social distance
measures may have had even more impact due to the devel-
opmental significance of peers, especially during adoles-
cence [6, 7]. Previous research has demonstrated a del-
eterious impact of loneliness on mental health. Although
social isolation is not equivalent to loneliness [7], it can be
expected that a reduction of social contacts will increase
feelings of loneliness. The results of a systematic review
of 63 studies [8] examining the impact of loneliness in
previously healthy children showed clear cross-sectional
and prospective associations between loneliness and men-
tal health problems, notably the internalizing problems
of anxiety and depression. Additionally, the duration of
loneliness was a particularly strong predictor of mental
health problems.

Nevertheless, social isolation during the COVID-19
pandemic may have distinctive characteristics and acquire
a different meaning than the subjective feelings of loneli-
ness or social isolation caused by other situations. Dur-
ing the pandemic, social isolation was instigated by the
authorities, and as such, it was a common experience for
all children in the community, experienced within the con-
text of other significant threats [8]. Also, being physically
isolated from friends, extended family, and other com-
munity members does not mean that one is fully socially
isolated because there are other ways to maintain social
contact. Moreover, during home confinement, distancing
from friends and other relatives may also lead to more
physical, and in some cases, emotional proximity with
regular household members [9].

Threatening Events and Acute Stress During
the COVID-19 Pandemic

Isolation was not the only potential adversity that families
and children faced during the COVID-19 pandemic. Con-
finement measures led to a significant modification of fam-
ilies’ lifestyles and routines [10]. Many carers had to work
from home, and most children also stayed at home, with
school-aged children participating in distance learning.
These events potentially increased the burden and daily
stress for carers who had to manage simultaneously work
responsibilities, domestic duties, and supporting their chil-
dren’s learning activities. Also, several people faced the
threat of losing their job or suffered a decrease in income
and financial security. Finally, families perceived their life
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and health threatened, and some families suffered from the
illness or even found themselves grieving for the death of
significant ones. In some cases, children and parents were
separated for some time due to the suspicion of illness or
professional obligations (e.g., healthcare or frontline work-
ers who were more exposed to the virus and chose to live
separate from their families).

All these co-occurring adversities and demands may have
created stress at multiple levels (i.e., intrapersonal, family,
community) and challenged the most basic systems of adap-
tation, including emotional security, sensitive caregiving,
self-efficacy, hope, family routines and organisation, and
school and community involvement [11]. The exposure to
multiple adversities associated with the COVID-19 pan-
demic is similar to that noted during other natural disasters.
In these situations, families are confronted with a constella-
tion of multiple risks rather than one isolated adverse event
[12]. With this in mind, the present study adopted a cumu-
lative risk approach [13] to examine the relations between
various risk factors associated with the COVID-19 pandemic
and carers' and children’s mental health. In this study, we
define risk factor as a correlate that has the potential to pre-
cede a negative outcome [14], but we need to keep in mind
that given the cross-sectional design, we cannot infer any
causality in the relations between pandemic-related risks and
carers’ and children’s mental health.

Pre-existing Psychosocial Risk Factors

To understand the negative impact of the social disruption
due to COVID-19, it is also necessary to consider pre-exist-
ing adverse family conditions and vulnerabilities [15], such
as low family income, low educational levels, household
overcrowding, chronic health conditions, and parents’ men-
tal health problems. The impact of such risk factors was
demonstrated in Rutter et al.’s [16] study with children and
families from the Isle of Wight. The results showed that an
accumulation of contextual risks (e.g., low socioeconomic
status, marital conflict, household overcrowding, mater-
nal psychiatric disorder) led to an increased likelihood of
negative outcomes. More specifically, children exposed to
only one psychosocial risk did not necessarily show adverse
outcomes, but those who faced a combination of multiple
contextual risk factors had a significantly higher risk for
developing mental health problems [17, 18].

Current Study

Previous studies conducted within the context of the
COVID-19 pandemic have documented a negative impact
on children’s and parents’ mental health, especially for anxi-
ety problems, depression, and posttraumatic stress disorder
[4, 10, 19]. Nevertheless, considerable variability in how
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families are affected by the COVID-19 can be expected [12].
Some families will be more vulnerable to the impact of the
stress and hardship associated with the pandemic based on
pre-existing vulnerabilities and cumulative risk factors [15,
20].

The main goal of the current study was to examine the
relations among social isolation and home confinement,
other adversities associated with the COVID-19 pandemic,
and cumulative pre-existing psychosocial risk factors on
the one hand, and carers’ and children’s mental health (as
reported by carers) on the other hand. We also explored
whether pre-existing psychosocial adversities moderate the
effects of social isolation and other pandemic-related adver-
sities on mental health outcomes. This work expands our
knowledge in several ways. First, the specific associations
of various domains of risk to children’s and carers’ mental
health outcomes will be examined. Adopting a multiple risk
factors approach [13], three domains of adversities will be
considered: (1) social isolation and home confinement, (2)
other pandemic-related adversities, like health threats or
carers’ overload, and (3) pre-existing psychosocial adver-
sity. The inclusion of a large sample from various Euro-
pean countries will increase the diversity of exposure to
pandemic-related risks, thereby facilitating the study of the
associations between various risk factors and mental health
outcomes. Also, to the best of our knowledge, this is the
first study to examine the moderating role of pre-existing
psychosocial risk factors in the relationship between the
adversities associated with COVID-19 and children’s and
carers’ mental health.

We hypothesised that social isolation and home confine-
ment, cumulative pandemic-related risk factors, and cumula-
tive pre-existing psychosocial risk factors account for unique
variation in carers’ and children’s mental health-related out-
comes. We also hypothesised that pre-existing psychosocial
risk factors have a moderation effect on the relation between
pandemic-related risk factors and mental health outcomes,
which would indicate a greater negative impact of the pan-
demic in already more vulnerable families.

Method
Participants

The sample consisted of 1,475 carers of 6- to 16-year-old
children and adolescents. Socio-demographic characteristics
are presented in Table 1. The participants resided in one of
the five European countries where the study was conducted:
United Kingdom (33.5%), Portugal (34.4%), Romania
(22.4%), Spain (5.6%), and the Netherlands (4.1%). Most of
the participants were parents (87.1% mothers, 11.7% fathers,
and 1.2% other carers), worked full-time (62.5%), lived with

Table 1 Socio-demographic characteristics

Total sample

(N=1475)
n %
Country
UK 508 344
Portugal 494 335
Romania 330 224
Spain 82 5.6
The Netherlands 61 4.1
Carer
Mothers 1285 87.1
Father 173 11.7
Others 17 1.2
Carer’s age
<30 32 2.3
30-39 488 33.1
40-49 804 54.5
>50 149 10.1
Carer’s professional situation
In full-time employment 922 62.5
In Part-time employment 303 20.5
Full-time mother/father 110 7.5
Other situations 140 9.5
Carer living with father or mother of child 1203 81.6
Children in the household
1 546 37.0
2 713 48.3
3 or more 216 14.7
Carer’s or child’s nationality different from the 41 2.8
residing country
Child’s sex—male 744 50.5
Child’s age
6-9 682 46.2
10-16 793 53.8
M=10.13,
SD=2.92

the other parent of the child (81.6%), and had one or two
children (85.3%). The sample had a balanced distribution
regarding children’s gender (50.5% male, 49.5% female) and
age (46.2% 6- to 9-year-olds, 53.8% 10- to 16-year-olds).

Measures

Background Characteristics

Carers completed several questions regarding socio-demo-
graphic characteristics (e.g., age, gender, nationality) and

household composition (e.g., household composition, age
of siblings).
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Outcome Measures

Child’s Anxiety The Revised version of Screen for Child
Anxiety Related Emotional Disorders (SCARED-R) [21]
measures children’s anxiety symptoms. In this study, the
parent version was used, consisting of 69 items covering
various symptoms domains (e.g., social anxiety, separation
anxiety, specific phobias, generalised anxiety, panic dis-
order, posttraumatic stress). Carers are asked to rate their
child’s behaviour during the last month on a Likert scale
ranging from O (never or almost never) to 2 (often). The
total score that was used in the present study appeared to be
highly reliable (Cronbach’s « =0.95).

Child’s Well-Being The KIDSCREEN-10 [22] measures
children’s quality of life. Carers are asked to score 10 items,
covering physical and psychological well-being, relation-
ships with peers, and school functioning. Each item is
rated on a five-point Likert scale (1 =not at all or never,
5 =extremely or always) considering the child’s behaviour
during the last week. The total score displayed acceptable
internal consistency (x=0.76).

Carer’s Anxiety The 7-item Generalised Anxiety Disor-
der scale (GAD-7) [23] measures the frequency of anxi-
ety symptoms in adults. Individuals rate each item on a
four-point Likert scale (1 =not at all, 4 =nearly every day)
considering the period of the last 2 weeks. Higher scores
indicate higher levels of anxiety. In the current sample, the
reliability coefficient of the GAD-7 was good (x=0.89).

Carer’s Well-Being The Warwick-Edinburgh Mental Well-
Being Scale (WEMWBS) [24] consists of 14 items meas-
uring individuals' wellbeing. Based on the last 2 weeks,
participants rated each item on a five-point Likert scale
(1=none of the time, S=all of the time). In the present
study, the internal consistency of this measure was excellent
(x=0.93).

Dimensions of Risk Factors

Index of Children’s Social Isolation and Home Confine-
ment Carers reported the degree of social isolation and
home confinement resulting from the COVID-19 pandemic.
This index consisted of four items describing the frequency
of going out, moderate or vigorous exercise, distance or in-
person contact with family members, and distance or in-per-
son contact with friends in the previous week. Items were
scored on a five-point Likert scale (1 =daily or almost daily;
2=4 or 5 days a week; 3=2 or 3 days a week; 4=1 day a
week; S=never) and combined in such a way that higher
scores indicated higher levels of social isolation and home
confinement.
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Index of Pre-existing and Pandemic-Related Individual
Risk Factors Carers were asked several questions to assess
potential psychosocial risk factors and risk factors related to
the family situation during the pandemic. The first section of
the questionnaire included questions regarding pre-existing
psychosocial risks based on the cumulative risk literature
[17, 18]: carers’ level of education (various categories for
each of the countries due to differences in the national edu-
cational and school systems), living arrangements (living
with the father/mother of the child, living with a partner who
is not the father/mother of the child, raising a child without
a partner), if anyone in the household was diagnosed and/
or treated for behavioural, emotional, and/or developmental
problems (yes/no), if anyone in the household had a chronic
or severe medical condition (yes/no), how many children
(aged 0-17 years) were living in the household, how many
adults (older than 18 years) were living in the household,
and the number of rooms in the home/flat (not including
bathroom, toilet, and kitchen). Another section of the ques-
tionnaire addressed risk factors related to the family situa-
tion during the pandemic. This section included the follow-
ing questions: interruption of contact with carers (yes/no),
reduction of income (yes/no), if the child had COVID-19
(no, had COVID-19 or suspected to have), if someone that
the child knew well was infected with COVID-19 (no, had
COVID-19 or suspected to have), if there were members
of the household that were COVID-19 key workers (e.g.,
doctors, nurses, police; yes/no), how many adults in the
household worked exclusively from home, age of the child’s
siblings (0-2 years, 3-5 years, 6—12 years, 13—17 years). A
summary of individual risk factor variables and their rela-
tionship with children’s and carers’ anxiety and well-being
scores is provided in the supplementary materials, Table S1.

Data Collection Procedure

This cross-sectional online study was part of a larger
research project on the mental health of carers and children
during the first COVID-19 outbreak. The ethical committees
of the participating institutions reviewed and approved the
study protocol. There was no conflict of interest for any of
the researchers involved in this study.

The online survey was developed in the Qualtrics plat-
form and hosted by the Faculty of Psychology, University
of Lisbon. The participants’ recruitment in all countries was
conducted through various channels: newspapers, social
media, email, and institutional advertising. Carers of 6- to
16-year-old children were invited to participate in the study.
After the carers had provided informed consent, they were
instructed to complete the online survey. When participants
had more than one child in this age range, they were asked
to focus on one of the children.
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Data was collected immediately after the first wave of
the highest incidence of new cases and mortality rates in
each country, between May 1 and July 7, 2020, with 75%
of participants completing the questionnaire online during
May. During this period, all five countries faced a total or
partial lockdown, involving multiple mandatory measures,
including enforcement of social distancing, school closures,
remote working for parents, and home confinement.

Data Analyses

We performed hierarchical multiple linear regression analy-
sis to evaluate the relationships between the study outcomes
(carers’ and children’s well-being and anxiety scores) and
various covariates (i.e., social isolation and home confine-
ment, pandemic-related risks, and pre-existing psychosocial
risks) as well as their moderating effects. First, in Step 1, we
entered the child’s socio-demographic variables (age and
gender). Then, we entered the three dimensions of risk fac-
tors as covariates, followed, in Step 3, by the three interac-
tion terms (i.e., cumulative psychosocial risk X cumulative
pandemic related risk, cumulative psychosocial risk X social
isolation and home confinement, and cumulative pandemic-
related risk X social isolation and home confinement). Fol-
lowing the recommendations of Cohen, Cohen, West, and
Aiken [25], (1) covariates were centered at their means
before entering them into the regression analyses to elimi-
nate non-essential multicollinearity and ease coefficient
interpretations; (2) for models with significant interaction
terms, effects were plotted using Johnson—Neyman intervals

to explore whether the regression slopes of the study out-
comes on a given covariate changed at specific values of the
moderator and became significant (p <0.05) [26].

Assumptions underlying multiple linear regression mod-
els were checked. Specifically, we evaluated the existence of
homoscedasticity (spread—location plot) as well as residuals
independence (Durbin—Watson test statistic should be close to
2 to suggest an autocorrelation of 0) and normality (normal g—¢
plot). For outliers screening, we visually inspected the residuals
versus leverage plot to evaluate the presence of extreme values
(leverage) with a potentially influential role on the regression
estimates (values surpassing Cook’s distance barriers). Finally,
variance inflation values (VIF) less than 5 suggested there was
no problem with multicollinearity [27]. Descriptive analyses
were performed using SPSS (version 26, SPSS Inc., Chicago,
IL). Linear regression models were estimated using R [28], with
assumptions being checked with the package ggfortify [29, 30].
Simple slope analysis and interaction plotting were performed
with jtools [31] and interactions [32] packages.

Results

Construction of the Two Indexes of Cumulative
Risk Factors: Psychosocial Pre-existing Risk Factors
and Pandemic-Related Risk Factors

The top panel of Table 2 presents the criteria for each risk
factor selected for the cumulative psychosocial risk index.
This index was constructed following two steps. First, we

Table 2 Cumulative risk individual indicators, defining criteria and percentage of participants meeting the criteria

Indicator Description of criteria %
Previous psychosocial risk
Carer education No university degree 20.8
Single parent Living without a partner 12.7
Mental health problems At least one member of the household been diagnosed 18.3

Chronic health problems

Overcrowding

Cumulative psychosocial risk

and/or treated for behavioral, emotional or
developmental problems

At least one member of the household with a chronic or 19.5
severe health medical condition

0 risks=47.3%, 1 risk=34.7%, 2 risks=14%, 3 risks =3.6%, 4 risks=0.5%

Pandemic related risk
Child infected with COVID-19
Someone close infected with COVID-19
Only one adult working exclusively from home

Having siblings in school age (6-12 years)

Cumulative pandemic related risk
0 risks =34.0%, 1 risk=45.7%, 2 risks=17.0%, 3 risks =3.2%

Two or more persons per room 4.1

Child had COVID or suspected to have 52

Someone close had COVID or suspected to have 14.6

Only one adult in the household working exclusively 42.6
from home

Having at least a sibling in the age range from 6 to 314
12 years
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coded each risk factor dichotomously to indicate the pres-
ence (1) or absence of risk (0). For example, overcrowding,
a continuous risk factor (the number of household members
per room in the house), was dichotomised, using a cut-off
of two or more persons per room [18]. Second, we com-
pared the mean scores on carers’ and children’s mental
health outcome measures between risk and non-risk groups
to decide which factors to include in the psychosocial risk
factor index. If there was a significant difference between
the groups, that individual risk factor was included in the
cumulative index. The precise results of these analyses are
shown in the supplementary materials, Table S1. The pre-
existing psychosocial risk factors index eventually included
the following five risk factors: lower education of the carer,
raising a child without a partner, mental health problems in
household members, chronic health conditions in household
members, and living in an overcrowded house.

A similar procedure was used to construe the cumulative
pandemic-related risk factors index. These variables were
already scored on a dichotomous scale (absence of risk=0,
presence of risk=1; see lower panel of Table 2). The fol-
lowing four risk factors were included in the cumulative
pandemic-related risk factors index: two risk factors related
to health threat (the child was ill or suspected to be ill with
COVID-19; someone close was ill or suspected to be ill with
COVID-19), and two risk factors related to overload of the
carer (school-aged siblings; one carer working exclusively
from home).

Preliminary Analyses

Almost all families were in home confinement. Specifically,
99% of the children were no longer allowed to go to school:
47.2% had to stay at home for more than 9 weeks, 51.0%
between 5 and 8 weeks, and 1.8% for 4 weeks or less. A
significant part of the adults in the household was work-
ing exclusively from home (42.6% one adult, 22% two or
more adults). Concerning family income, 54.7% of partici-
pants reported no income reduction. However, 29.2% of the

families reported an income reduction of up to 30%, while
16.1% had an income reduction of even more than 30%.

Table 3 presents means, standard deviations, and corre-
lations among the risk dimension variables and carers’ and
children’s outcomes. In general, there was a substantial per-
centage of carers in the current sample who showed negative
mental health outcomes. Using normative cut-off values for
GAD-7 [33] and the WEMWRBS [34], 28.7% of the carers
in this sample presented anxiety levels in the clinical range
while 19.5% of them displayed scores that were indicative
of a low well-being. Carers also reported that the quality of
life of their children was considerably lower than normative
data as obtained in an international survey conducted in 11
countries (M=41.37,SD=28.71, n=1.475 versus M=49.74,
SD=10.14, n=8.072; #(9545)=29.76, p <0.001, Cohen’s
d=0.89) [22]. Concerning children’s anxiety level, the
absence of international normative data and cut-off scores
for the parents’ version of the SCARED-R prevented us from
analysing the current data in this respect.

Correlations between risk factors and mental health out-
comes were all statistically significant, in the low to mod-
erate range, but in the expected direction: higher risk was
associated with higher anxiety (7’s between 0.08 and 0.27)
and lower well-being (r’s between — 0.12 and — 0.26) in
both children and carers. Correlations among carers’ and
children’s mental health outcomes were also as hypothe-
sized and fell in the moderate to high range (with negative
r’s between — 0.29 to — 0.54 and positive r’s of 0.41 and
0.49). Concerning the correlations among risk dimensions,
it should be noted that only the correlation between social
isolation and home confinement and pre-existing psychoso-
cial risks was significant (r=0.10).

Regression Analyses Explaining Well-Being
from Risk Factors

Results for the regression analyses with well-being out-
comes as the dependent variable are shown in Table 4. In the
regression analysis predicting children’s well-being scores,

Table 3 Descriptive statistics and correlations among the main study variables (n=1475)

M SD 2 3 4 5 6 7

1. Social isolation 2.48 0.80 - 0.05 0.10%** 0.14%%% — 0.19%** 0.15%%* —0.26%**
2. Pandemic-related risk 0.94 0.81 0.04 0.08%* — 0.12%** 0.09%%* —0.16%**
3. Psychosocial risk 0.75 0.86 0.17%%% — 0.18%** 0.27%#%% —0.16%**
4. GAD-7 Carer anxiety 6.01 4.76 — 0.54%** 0.417%%% — 0.32%x*
5. WEMWBS Carer well-being 48.70 9.40 — 0.29%** 0.497%%*
6. SCARED-R Child anxiety 29.73 19.73 — 0.39%x*
7. KIDSCREEN-10 Child well-being 35.13 5.21

GAD-7 Generalised Anxiety Disorder 7-Item Scale, WEMWBS The Warwick-Edinburgh Mental Well-being Scale, SCARED-R Screen for Child
Anxiety Related Emotional Disorders-Revised Version, KIDSCREEN-10 Health Questionnaire for Children and Young People-10 index

#H%p <0.001; *p <0.01; *p <0.05
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Table 4 Main results of the regression analyses in which children’s and carers’ well-being were outcomes and social isolation, pandemic-related,

and psychosocial risk factors were covariates

KIDSCREEN-10

WEMWBS

Child well-being

Carer well-being

B SE B p B SE B p

Step 1
Intercept 35.44 0.48 <0.001 47.38 0.90 <0.001
Gender (male) 0.08 0.26 0.01 0.747 -0.87 0.48 —0.05 0.071
Age —0.04 0.04 —0.02 0.327 0.18 0.08 0.06 0.031

Step 2
Intercept 34.93 0.45 <0.001 46.51 0.87 <0.001
Gender (male) 0.24 0.25 0.02 0.324 - 0.69 0.46 —0.04 0.137
Age 0.00 0.04 0.00 0.934 0.26 0.08 0.08 0.001
Social isolation —1.54 0.15 —-0.24 <0.001 —-2.12 0.29 —-0.18 <0.001
Psychosocial risk —0.75 0.14 -0.12 <0.001 - 1.78 0.27 —0.16 <0.001
Pandemic— related risk - 1.03 0.15 -0.16 <0.001 - 1.39 0.29 —-0.12 <0.001

Step 3
Intercept 34.93 0.46 <0.001 46.56 0.87 <0.001
Gender (male) 0.25 0.25 0.02 0.313 -0.71 0.46 —0.04 0.127
Age 0.00 0.04 0.00 0.982 0.25 0.08 0.08 0.001
Social isolation —-1.53 0.16 -0.23 <0.001 —-2.07 0.30 —-0.18 <0.001
Psychosocial risk - 0.74 0.14 -0.12 <0.001 -1.71 0.28 -0.16 <0.001
Pandemic-related risk —1.01 0.15 —-0.16 <0.001 —1.42 0.29 -0.12 <0.001
Psychosocial risk X social isolation -0.17 0.17 —0.02 0.317 - 0.69 0.32 - 0.05 0.033
Psychosocial risk X pandemic-related risk -0.33 0.18 —0.04 0.062 —-0.10 0.33 - 0.01 0.755
Pandemic-related risk X social isolation 0.04 0.19 0.01 0.817 —-0.26 0.35 —0.02 0.456

R 9.5% 8.4%

AR? 10% 8.7%

Durbin—Watson 1.862 1.757

Maximum VIF value 1.05 1.06

socio-demographic covariates did not account for a signifi-
cant proportion of the variance at Step 1 [F(2,1647)=0.52,
p=0.595]. At Step 2, the introduction of risk covariates
explained 9.8% of the outcome variance [F(5,1644)=35.84,
p <0.001], contributing significantly and negatively to chil-
dren’s well-being scores. Finally, the introduction of the
interaction terms in Step 3 explained an additional 0.2%
[F(8,1641)=22.94, p <0.001]: between Steps 2 and 3 the
F change was non-significant (p =0.244), with none of the
interaction terms showing p-values lower than 0.05.

In the regression analysis explaining carers’ well-being
scores, the age of the child significantly and positively
explained well-being scores [F(2,1495)=3.820, p=0.022;
R*=1%). Explained variance changed 8% at Step 2 with
the inclusion of various risk factors [F(5,1492)=27.25,
p <0.001]. As previously identified, a similar pattern was
found with all three risks negatively and significantly
explaining well-being scores. Finally, at Step 3 an addi-
tional 0.3% of variance was explained [F(8,1489)=17.72,
p <0.001]. Despite the F change not being significant

between Steps 2 and 3 (p=0.154), the interaction term
between psychosocial risk and social isolation was signifi-
cant (p=0.033). This effect was plotted and is displayed
in Fig. 1. Simple slopes analysis using Johnson—Neyman
intervals [— 5.03, — 1.21] revealed that social isolation had
an effect on the carers’ well-being when the psychosocial
risk was higher than 0. Thus, the negative slope of social
isolation on well-being was significant for all levels of psy-
chosocial risk and became steeper with increasing levels of
psychosocial risk.

Regression Analyses Explaining Anxiety from Risk
Factors

Table 5 shows the results of the regression models in
which children’s and carers’ anxiety outcomes were
explained from various risk factors and their interaction
terms. In the regression analysis predicting children’s
anxiety scores, gender made a significant contribution at
Step 1 [F(2,1550)=4.98, p=0.007], explaining 1% of the
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Fig. 1 Simple slopes analysis

Johnson-Neyman plot

representing the interaction of

social isolation and pre-existing 0
psychosocial risk in explaining
carers’ well-being

N

Slope of Social Isolation

I p < .05

outcome variance. In Step 2, the risk factors explained
an additional 9.2% of the variance [F(5,1547)=33.58,
p <0.001] with each of them making a significant and
positive contribution to children’s anxiety. The interaction
term between psychosocial risk and pandemic-related risk
was significant (p <0.001) and explained an extra 1.1% of
the variance at step 3 [F(8,1544)=23.54, p<0.001]. A
simple slope analysis was performed, and the plot of the
significant interaction is displayed in Fig. 2. The Johnson-
Neyman interval for the analysis ranged between — 0.27
and 0.28, revealing a positive slope of the pandemic-
related risk on children’s anxiety when the psychosocial
risk was higher than 0.28, with the regression line becom-
ing steeper for higher levels of this risk.

In the regression analysis explaining carers’ anxiety,
the socio-demographic covariates did not explain a signifi-
cant proportion of the variance at step 1 [F(2,1510)=2.74,
p=0.065], but the risk factors that were added at Step 2
explained an extra 5% of the variance [F(5,1507)=17.39,
p <0.001]: all three risk factors were positively and signifi-
cantly associated with carers’ anxiety. In step 3, the interac-
tion term between psychosocial risk and pandemic-related
risk was also significant (p =0.037), explaining an additional
0.3% of the variance [F(8,1504)=11.53, p <0.001]. Figure 3
displays the plot for this significant interaction. Johnson-
Neyman interval [— 2.17, — 0.03] revealed that the positive
slope of pandemic-related risk on carers’ anxiety was pre-
sent for all psychosocial risk levels, with the regression line
becoming steeper for higher levels of risk.
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Discussion

The COVID-19 pandemic had a significant impact on the
lives of families and communities across the world, creating
significant challenges for the mental health of both carers
and their children. The degree of exposure to pandemic-
related adversities and the individual and family response to
these challenges may contribute to substantial variability in
people’s mental health during this period [10, 15]. The cur-
rent study examined the associations between children’s and
carers’ mental health during the first months of the COVID-
19 outbreak in five European countries and three domains
of adversities and risk, namely social isolation and home
confinement, other pandemic-related risks, and pre-existing
psychosocial risks. In line with the premises of the develop-
mental psychopathology framework [4, 14], this study also
examined the moderating role of pre-existing psychosocial
vulnerabilities in the relation between pandemic-related
adversities and carers’ and children’s mental health out-
comes [15].

As hypothesised, home confinement and isolation were
associated significantly with children’s anxiety and well-
being. This result is consistent with earlier studies showing
that children who have been quarantined are more likely
to manifest higher levels of mental health problems [35].
Although there are several ways to maintain remote contact
with friends and close family members such as grandparents
(e.g., via skype, zoom, or facetime), these communication
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Table 5 Main results of the regression analyses in which children’s and carers’ anxiety were outcomes and social isolation, pandemic-related,

and psychosocial risk factors were covariates

SCARED-R GAD-7
Child anxiety Carer anxiety
B SE B p B SE B p
Step 1
Intercept 33.18 1.83 <0.001 7.00 0.45 <0.001
Gender (male) —2.86 0.99 -0.07 0.004 —0.06 0.24 —-0.01 0.797
Age -0.20 0.17 -0.03 0.239 —-0.10 0.04 —0.06 0.021
Step 2
Intercept 34.89 1.76 <0.001 7.34 0.44 <0.001
Gender (male) —3.32 0.95 - 0.08 <0.001 -0.14 0.24 —-0.01 0.562
Age -0.35 0.16 -0.05 0.033 -0.13 0.04 —-0.08 0.002
Social isolation 3.01 0.59 0.12 <0.001 0.76 0.15 0.13 <0.001
Psychosocial risk 5.72 0.56 0.25 <0.001 0.86 0.14 0.16 <0.001
Pandemic-related risk 2.14 0.58 0.09 <0.001 0.47 0.15 0.08 0.001
Step 3
Intercept 35.15 1.75 <0.001 7.36 0.44 <0.001
Gender (male) —3.38 0.94 - 0.09 <0.001 -0.14 0.24 —-0.01 0.553
Age -0.38 0.16 —0.06 0.019 -0.13 0.04 —0.08 0.001
Social isolation 3.11 0.60 0.13 <0.001 0.76 0.15 0.13 <0.001
Psychosocial risk 5.71 0.56 0.25 <0.001 0.84 0.14 0.15 <0.001
Pandemic-related risk 1.96 0.58 0.08 0.001 0.46 0.15 0.08 0.002
Psychosocial risk X social isolation 0.12 0.66 0.00 0.861 0.17 0.16 0.03 0.303
Psychosocial risk X°pandemic-related risk 2.90 0.67 0.10 <0.001 0.35 0.17 0.05 0.037
Pandemic-related risk X social isolation -0.29 0.71 —0.01 0.684 0.05 0.18 0.01 0.758
R 9.8% 5.5%
AR? 10.9% 5.8%
Durbin—Watson 1.950 1.903
Maximum VIF value 1.05 1.06

methods can be difficult for some children (e.g., shy chil-
dren, those lacking appropriate technological equipment).
In the current sample, 27.2% of the carers reported that their
children had reduced contact (only once a week or none)
with friends and 30.2% reported children’s reduced contact
with the extended family. Further, it is important to note that
many children and adolescents were deprived of in-person
contact with friends, even when maintaining some remote
contact. Social interactions among children often occur
while being involved in physical play activities, which are
impossible during distance communication. Especially for
adolescents, the impossibility of physical contact with close
friends and romantic partners might be perceived as a sig-
nificant loss.

Besides isolation from extended family and friends, home
confinement often implied other restrictions, namely not
going outside and reduced physical activity. Recent stud-
ies on the impact of COVID-19 showed that the pandemic
was associated with low physical activity levels, less overall
outside time, and a high frequency of sedentary behaviours

[36, 37]. In our sample, 23.3% of the carers reported that
their child engaged in moderate or vigorous physical exer-
cise only once a week or even less, while 26.9% reported
that their child hardly participated in any outdoor activities.
These results are worrisome, in particular when considering
that home quarantine lasted for multiple weeks. The lack
of physical exercise and playing outside can have negative
consequences, not only for physical development and health
but also for children’s and adolescents’ mental health [38].

Pre-existing psychosocial adversities were also associated
with children’s and adolescents’ anxiety symptoms and well-
being. The significant impact of social disadvantages on
children’s mental health is robust in the literature [39]. This
effect was also evident in our sample, although families in
extreme poverty or social fragility were not included. Social
disadvantage can impact children’s mental health directly,
or indirectly through parents’ emotional strain and disrupted
family processes, including couple hostility, withdrawal, and
harsh, inconsistent or uninvolved parenting [40].
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Fig.2 Simple slopes analysis representing the interaction of pandemic-related and psychosocial risk factors in explaining children’s anxiety

Finally, cumulative pandemic-related risks contributed
significantly to children’s and adolescents’ mental health
outcomes. This factor included various adversities associ-
ated with the COVID-19 pandemic, including health threats
(someone in the family or close to the family was infected
or suspected to be infected) and excessive burden for one of
the carers (one parent/carer working from home and hav-
ing to support and supervise one or more children in home
schooling). The relation between pandemic-related adversi-
ties and children’s anxiety was stronger for families with a
higher level of pre-existing psychosocial risk factors. More
precisely, youngsters belonging to families who were already
exposed to psychosocial adversities were more vulnerable
and likely to display increased anxiety levels when facing the
stress resulting from the pandemic. In these circumstances,
carers of more vulnerable families might have been more
prone to display negative parenting and/or might have been
less able to provide support to their children and teach them
adequate coping strategies in order to buffer the negative
impact of pandemic-related stressors.

Our results also showed that various risk domains inde-
pendently contributed to carers’ anxiety and well-being
across all age groups. Furthermore, pre-existing cumula-
tive psychosocial risks moderated the relationship between
pandemic-related adversities and carers’ anxiety. Again, the
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effects of pandemic-related adversities on parents’ anxiety
were more pronounced in vulnerable families which were
already exposed to psychosocial risks (e.g., less financial
resources, presence of household members with health
conditions).

In general, home confinement appeared to have a sig-
nificant negative impact on children’s and carers’ mental
health. However, the significant interaction effect between
social isolation and psychosocial risks on carers’ well-being
indicated that this situation was a particular burden for carers
who already encountered difficulties in their life. Thus, pre-
existing psychosocial disadvantages, such as lower educa-
tion, overcrowded houses, and higher demand for supporting
other family members with mental or physical health prob-
lems, increase the negative impact of social isolation and
home confinement. It seems plausible to assume that due to
persistent pre-existing stressors families were already under
a lot of stress and that the home confinement magnified this
problem, resulting in a decrease of carers’ well-being. This
is especially problematic as carers’ emotional distress can
“spill over” into the relations with children through negative
parenting practices [41].

Meanwhile, we should highlight that various risk factors
only explained a relatively small percentage of the vari-
ance in carers’ and children’s mental health outcomes (i.e.,
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Fig.3 Simple slopes analysis
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between 5 and 10%). However, it should be borne in mind
that our sample was not representative of the more vulner-
able segments of the population (e.g., families in poverty,
families with high violence) since this was an online study
with a self-selected sample. In more vulnerable families,
pandemic-related and psychosocial risks can be expected
to have a more substantial impact, leading to a more severe
disruption of carers’ and children’s functioning. Also, the
cumulative risk indexes did not include proximal processes
that could significantly impact children’s mental health, like
nurturance and parenting. Previous literature suggests that
the impact of cumulative psychosocial risks on children’s
mental health may be primarily accounted for by these proxi-
mal factors [42].

The current study suffers from several limitations. First,
the cross-sectional nature of the data prevents conclusions
about the directions of effects in the associations found.
Also, we only examined factors associated with children’s
and carers’ short-term adjustment. Longitudinal studies
are needed to explore the medium- and long-term impact
of these risk factors and clarify the processes underlying
them [43]. Second, we only collected carers’ reports. This
is particularly problematic for assessing children’s and ado-
lescents’ internalizing problems, which are generally under-
reported by parents [44]. Third, this was a sample of highly
educated carers, limiting the generalisation of the results
to less educated and more disadvantaged families. Finally,
although the sample size was large, it included participants
from five different countries. The decision to perform ordi-
nary least squares analyses has the disadvantage of not

2 4
Psychosocial Risk

allowing to model data at the country level. The small num-
ber of unbalanced level-2 groups compromised the ability
to perform multilevel modelling. Thus, the results should be
interpreted with some caution given that that standard errors
(not regression coefficients) may be biased [45, 46].

Notwithstanding these limitations, this study contributes
to a further understanding of carers’ and children’s adapta-
tion to the COVID-19 pandemic. Although home confine-
ment is an effective measure to prevent the spread of the
disease, it is crucial to consider its negative impact on chil-
dren’s and carers’ mental health, especially if new restrictive
measures are implemented. Children’s home confinement
and social isolation were associated with carers’ and chil-
dren’s mental health outcomes. Children’s social connec-
tions and physical activity are essential sources of develop-
ment, affiliation, self-esteem, and social reward. When future
developments again require similar public health measures,
this mental health impact should be considered in public
health authorities’ decision-making.

On the other hand, if restrictive social measures are una-
voidable, carers should be guided and supported to buffer
the adverse effects of social isolation and maintain children’s
social interactions, using remote communication resources if
necessary. Introverted children or children with fewer inter-
personal resources may need more encouragement in this
process. Schools and recreational structures can promote
distance activities that can help children and youngsters to
engage in social activities, enabling youth to interact with
peers in small groups while conducting structured (e.g.,
working on group assignments) and unstructured activities
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(e.g., support groups). Considering the possibility of children
from more vulnerable or at-risk families attending school
at least for some hours each day during lockdown may be
an alternative strategy to prevent more severe consequences.
In addition, online schooling and social messages should
encourage carers to keep children physically active, and
governments should seriously consider encouraging some
outdoor activities. These efforts could include disseminat-
ing information on home-based exercises for all ages through
various channels (e.g., national TV, online resources).

Finally, these findings regarding the effects of cumula-
tive risks reinforce the need to pay special attention, in the
near future, to families for whom the combination of health
and social adversities might have increased the impact of the
pandemic. This attention is crucial during periods of restric-
tion and afterwards, when children return to school and their
regular daily activities. Assuring remote support for these
children and families (e.g., school mentoring, telepsychology
services) or special exemptions during the lockdown (e.g.,
allowing specific groups to continue in-person schooling, hav-
ing some in-person mental health consultations). In addition,
the implementation of mental health screening and preven-
tion measures after the pandemic, may be crucial to guarantee
their protection. The COVID-19 pandemic represents a global
crisis for physical health, economic and social life, impacting
children’s and families’ mental health in a way that will go
beyond the phases of the active outbreak. It is essential to sup-
port children and families in building resources to face these
adversities and pursue the research on how risk and protection
processes may interact to construct resilience.

Summary

Families faced significant adversity as a result of the
COVID-19 pandemic. This study adopted a multiple risk
factors approach to examine the relations between carers’
and children’s mental health during the first wave of the
COVID-19 pandemic in Europe. Various domains of risk,
including social isolation and home confinement, other pan-
demic-related risk factors, and pre-existing psychosocial risk
factors were examined in relation to carers’ and children’s
anxiety and well-being. Considering that pre-existing vul-
nerabilities might play a role in the way individuals and fam-
ilies responded to the adversities associated with COVID-19,
we also explored the moderating role of pre-existing psycho-
social risk factors in the relationship between social isolation
and other pandemic-related adversities and children’s and
carers’ mental health.

Carers of 6- to 16-year-old children and adolescents resid-
ing in five European Countries (Portugal, United Kingdom,
Romania, Spain, and The Netherlands) completed an online
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survey just after the first wave of the COVID-19 outbreak.
The results showed that various risk domains indepen-
dently contributed to carers’ and children’s mental health
outcomes. Also, the negative impact of adversities asso-
ciated with COVID-19 were more substantial for families
with pre-existing psychosocial risk for children and parent’s
mental health outcomes. Therefore, it is crucial to consider
the negative effects of public health measures such as home
confinement and social isolation for children’s and families’
mental health, paying particular attention to those families
with pre-existing psychosocial vulnerabilities and helping
them build resources to recover from this global crisis.
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