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Abstract

Background: The study aimed to assess the severity of symptoms of anxiety and depression in children with previ-
ously diagnosed psychiatric disorders during the COVID-19 pandemic in Poland.

Methods: Online questionnaires were used to investigate three groups of subjects: patients with a psychiatric diag-
nosis, primary school pupils, and children from children’s homes. A total of 167 children with their parents or guard-
ians participated in the study. In addition to basic statistics, a multidimensional Centroid Class Principal Component
Analysis (CCPCA) model was used.

Results: It was found that the strongest fear of the coronavirus was experienced by children from children’s homes,
while the most severe depressive symptoms and state anxiety were observed among patients diagnosed with psychi-
atric disorders. Parental care by assisting with school education and lack of close contact with other people (less than
two metres) at parents/guardians’' work had the most potent protective effect in reducing the fear of COVID-19.

Conclusions: There is a need for further research in children and adolescents to develop effective strategies for pro-
tecting their mental well-being when faced with social isolation or disease.

Keywords: COVID-19, Children and adolescents, Psychiatric disorder, Class-Centroid Principal Component Analysis,

CCPCA

Background

The SARS-CoV-2 virus has been disturbing the world
since 2019. The COVID-19 pandemic has affected not
only the physical health of people but also the economy.
Furthermore, the number of studies to suggest that it
has had a significant impact on mental health is ever-
increasing, irrespective of age, country, education back-
ground or wealth [1, 2]. This is not entirely surprising
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considering what we learned during previous epidemics
and pandemics, including the SARS epidemic, the HIN1
influenza ('swine flu’) pandemic or the Ebola epidemic
[3-5]. At 1 month after hospitalisation for SARS, 10-18%
of survivors reported symptoms of posttraumatic stress,
anxiety and depression [3]. At the peak of the HIN1 pan-
demic, anxiety was common among college students [6].
Fear of the swine flu was found to be higher among stu-
dents with obsessive—compulsive symptoms [7]. During
the Ebola epidemic, fear of this disease was correlated
with general distress, contamination cognitions and dis-
gust sensitivity [8]. In studies among children, the fear
of the swine flu was significantly related to their parents’
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fear of the disease [9]. As reported by Sprang [10], cri-
teria for post-traumatic stress disorder (PTSD) were met
in as many as a quarter of isolated or quarantined chil-
dren. In recent years there have been a number of reports
on the deterioration of mental well-being in adults dur-
ing the COVID-19 pandemic [1, 2, 11-13]. Some stud-
ies, though not many, have sought to explore also the
paediatric population [2, 12, 14—16]. In a study of school
students in Wuhan, an astounding 26.5% of the partici-
pants reported depressive symptoms and 19.6% reported
anxiety symptoms [16]. The available literature puts for-
ward that the well-being of children and adolescents may
be affected by a number of factors during the pandemic.
One of them is fear of the disease per se [17]. Fear for rel-
atives and of their getting infected is apparently another
major factor. One of the studies reported that children
were not only afraid of infecting their grandparents, but
would even have felt guilty had someone close to them
become infected [18]. Younger children (3—6 years) were
more likely to manifest fear that their family members
could contract the infection [19]. Children may also be
less informed than adults about the real risk. Younger
children are particularly dependent on the information
provided by their parents. Furthermore, the information
they receive is both subjective and distorted by the anxi-
ety and fear experienced by their parents or guardians [9,
20]. A study by Muris [21] concluded that children’s fear
beliefs were determined by the negative narratives pro-
vided by their parents. As school consumes a substantial
amount of time, school closures triggered a major shift in
the life of children and adolescents [22]. Reorganisation
of daily routines coupled with increased levels of stress
and longer exposure to alerting ‘blue light’ (computer and
tablet screens) due to remote learning may significantly
alter circadian rhythms and cause or worsen sleep prob-
lems [23]. A study by Zreik [12] demonstrated that about
30% of mothers reported a negative change in child’s
sleep quality and a decrease in sleep duration during the
COVID-19 pandemic. Altered sleep patterns were even
observed in preschoolers [24]. Sleep disorders are firmly
associated with diminished mental comfort, poorer
behavioural functioning, aggressive and risky behaviour,
and attention deficit [25]. This seems crucial in view of
the knowledge that sleep disturbance may be a predictor
of subsequent depression [26] or may constitute a risk for
other psychopathologies in children and adolescents [27].
Furthermore, it was observed during the COVID-19 out-
break that stress mediated the association between inter-
net gaming disorder and both insomnia and quality of life
[15]. Social isolation involves the absence of contact with
peers, friends and colleagues, which is particularly rele-
vant in adolescence [28, 29]. Simultaneously, the number
of child helpline contacts related to violence increased
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in some countries [30]. A number of studies reported
the negative impact of imposed quarantine, with some
researchers suggesting its long-lasting effects [31].

Psychiatric disorders are generally known to predispose
to higher vulnerability to the negative effects of external
influences. In the pandemic conditions, patients may be
more susceptible to stress, leading to relapses or wors-
ening of pre-existing mental health condition [7, 32]. In
Germany, adult patients suffering from mental illnesses
scored significantly higher for COVID-19-related fear
versus healthy individuals [33]. Mothers of autistic chil-
dren, compared to mothers of healthy children, tended to
have a higher level of health anxiety and a lower level of
psychological well-being [34].

In addition to anxiety-depressive symptoms, it is
also worth looking at obsessive—compulsive symp-
toms. These disorders are characterized by a significant
comorbidity [35, 36]. Sources say that stress, trauma and
difficult experiences may be a risk factor for the devel-
opment of OCD, the appearance of additional symptoms
or their severity [36—40]. During the COVID-19 pan-
demic, a positive correlation of symptoms of anxiety and
depression with symptoms of OCD was noticed [38, 41,
42]. According to Turkish researchers, fear of COVID-
19 in adolescents is a significant positive predictor of
anxiety-depressive symptoms, which in turn also has a
positive effect on OCD symptoms [38]. In addition, dur-
ing the pandemic, for epidemiological reasons, frequent
washing of hands, wearing of masks and social distanc-
ing were intensively promoted as a means of protection
against infection. Many people experienced fear of fall-
ing ill and of losing loved ones followed by hygiene or
collected food and medication [38, 43]. Such thoughts
and behaviors related to excessive cleaning symp-
toms, fear of harm to oneself and others, and hoarding
may also be an element of OCD [36]. Intensification of
media and social pressure on intensive hygiene, as well
as misinformation, may contribute to the appearance or
worsening of symptoms of this disorder [38, 39, 43-45].
During the pandemic, worsening of OCD symptoms
was observed in the Danish population of children and
adolescents who were newly diagnosed or diagnosed
many years before the pandemic [41]. Another study in
the Turkish population in this age group also found that
contamination obsessions and cleaning compulsions
have intensified significantly [40]. However, the results
were not homogeneous as a study of Israeli children
and adolescents diagnosed with OCD did not show any
worsening of symptoms, and even improved quality of
life was observed in these patients [46].

However, in the available literature, relatively little
attention has been paid to the mental condition of chil-
dren with a psychiatric diagnosis during the COVID-19
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pandemic [38, 40, 47]. As of the time of writing of this
article, no studies pertaining to this population in Poland
have been published. To address this gap, in our study we
focused specifically on younger patients with a psychiat-
ric diagnosis.

This study aimed to investigate selected components
of children’s mental health during the SARS-CoV-2 pan-
demic. In addition to fear of the virus per se, we explored
the severity of depressive and anxiety symptoms, and
assessed the severity of obsessive—compulsive symptoms.
We also attempted to establish which factors contributed
significantly to these characteristics in the paediatric
population.

Methods

Procedure

This was a non-interventional, survey-based, matched-
cohort study. Ethical approval was exempted for the study
by the Bioethics Committee of the Medical University of
Warsaw. The participants completed online question-
naires with their parents or guardians during school clo-
sures in Poland, prompted by the COVID-19 pandemic.
Responses were collected between 6 May and 25 June
2020. The first part of the questionnaire was addressed
to the parents or guardians and included questions about
the child’s sociodemographic characteristics (age, gender,
residence), epidemiological situation (quarantine, infec-
tions in the family, social distancing, etc.), professional
status (parents/guardians’ employment status), school-
ing situation (models of learning during the pandemic,
helping with schoolwork), and psychological/psychiat-
ric care provided to the child (before or during the pan-
demic). The second part was addressed to the children
and incorporated the following diagnostic tools: the Fear
of COVID-19 Scale (FCV-19S) [48, 49], the Children’s
Depression Inventory 2 (CDI-2) [50, 51], the State-Trait
Anxiety Inventory for Children (STAIC) [52, 53], and the
Leyton Obsessional Inventory-Child Version (LOI-CV)
[54-56].

Participants

The study group included patients treated in the inpa-
tient and day care wards of the Child Psychiatry Depart-
ment in Warsaw, hospitalised in 2019 or 2020 and aged
10-16 years (318 patients). The exclusion criteria were
a diagnosis of intellectual disability or lack of fluency
in Polish (34 patients). A total of 218 parents/guardians
agreed to participate in the study.

The concurrent control group consisted of volunteers:
sixth, seventh and eighth grade students of primary
schools with their parents/guardians who agreed to par-
ticipate in the study. The questionnaire was sent to pupils

Page 3 of 15

in six schools in the Mazovian Region of Poland (1179
students).

There was also a third cohort in the study, which con-
sisted of children from children’s homes in Warsaw (born
between 2003 and 2010) and their guardians.

Ultimately, we received 75 questionnaires completed by
patients, 61 from the pupil group and 31 from children’s
homes.

Diagnostic tools used in the study

Fear of COVID-19 scale [48, 49]

The Polish version of the Fear of COVID-19 Scale (FCV-
19S) [49] was used. The scale is valid in assessing fear of
COVID-19. It contains seven items to which responses
are given on a five-point rating scale (“strongly disa-
gree; “disagree,” “neither agree nor disagree,” “agree,” and
“strongly agree”). Each item is assigned a score of 1-5,
yielding a total score ranging from 7 to 35. The higher the
score, the greater the fear of the coronavirus that may be
experienced by the respondent.

The Polish adaptation of the scale proved a reliable
and quick to use research tool with sound psychometric
properties. The study confirmed that it could be success-
fully used in children and adolescents [49].

Children’s Depression Inventory 2 (CDI 2) [50, 51]

The Polish version of the CDI 2 self-report question-
naire [51] was employed in the study. This tool is com-
monly used to measure the severity of both emotional
and functional problems in children and adolescents. The
CDI 2 can aid in the identification of individuals at risk
of depression, and treatment monitoring. In addition,
this version offers four subscales for measuring nega-
tive mood, low self-esteem, ineffectiveness and interper-
sonal problems. The inventory includes 20 groups of
answers. For each item, respondents are asked to endorse
one of three statements that best describes their feel-
ings and thoughts during the past two weeks. Responses
are scored from 0 to 2. Converted T-scores are used to
determine a trait profile of the respondent. Higher scores
indicate higher levels of depressive symptoms. The Pol-
ish version of the inventory has high internal consistency
and satisfactory reliability [51].

State-Trait Anxiety Inventory for Children (STAIC) [52, 53]

The STAIC test is used as a measure of state anxiety
and trait anxiety in children. The first part of the ques-
tionnaire (C-1) was employed to evaluate transient situ-
ational anxiety ‘of now! It is composed of 20 statements.
Each item has three possible response options: “yes,
“rather yes,” or “no’, which are scored from 1 to 3. The
overall score of the summed-up items may be converted
to T-score for interpretation. Higher scores correlate
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with greater anxiety. The internal consistency of the Pol-
ish version of the inventory is high [53].

Leyton Obsessional Inventory - Child Version (LOI-CV)
[54-56]

The LOI-CV is designed as a tool for the identifica-
tion of obsessive—compulsive symptoms and evalua-
tion of their impacts on functioning. The Polish version
of the inventory [55] was used in the study. The par-
ticipants answered 20 questions by selecting “yes” or
“no” responses, and, if the “yes” response was chosen,
marked one of the four available options indicating the
interference of the particular symptom with their every-
day life. Each option scored O to 3. Both the number of
the “yes” responses and the total interference score are
relevant to the final result. The reliability of the Polish
version is high for the entire inventory as well as indi-
vidual items [55].

Statistical analysis

Statistical analysis of the study results began with one-
way analysis of variance (ANOVA) to verify whether the
three groups differed from one another in FCV-19S PL,
CDI 2, STAIC and LOI-CV scores. Then, a matrix of cor-
relation coefficients between all variables was computed
for each group. In the next step, complex two-factor
interactions between groups and questions were veri-
fied. Finally, a self-developed multidimensional statisti-
cal model was applied. In addition, the Bartlett sphericity
test was calculated, which was less than 0.001, and the
Kaiser—Meyer—Olkin coefficient was 0.50. This proves
the acceptability of the sample according to Kaiser [57].
All statistical tests were performed at the significance
level, «=0.05. Statistical analysis was conducted using
IBM SPSS Statistics (Amos) and Statistica.
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Results

Results of the basic statistical analysis

In the first step, differences in FCV-19S PL, CDI 2,
STAIC and LOI-CV scores between the three groups
were tested. The average scores and standard deviations
are presented in Table 1.

One-way analysis of variance (ANOVA) descriptive
statistics are presented in Table 2.

Analysis demonstrated that there might be some sta-
tistically significant differences in variables FCV-19S PL,
CDI2 and STAIC between the three groups. Duncan’s
post hoc tests were performed for all significant con-
trasts. The test results are provided in Tables 3, 4 and 5,
while mean values with the related 95% confidence inter-
vals are shown in Figs. 1, 2, 3 and 4.

For the variable FCV-19S PL, the mean value was sig-
nificantly higher for children from children’s homes
(M=19.94) compared to both pupils (M=15.41) and
patients (M =14.36), while pupils and patients formed a
statistically homogenous group in this respect.

For the variable CDI 2, the mean value was signifi-
cantly higher for patients (M =20.24) compared to both
pupils (M=9.61) and children from children’s homes
(M=10.29), while the latter two formed a statistically
homogenous group in this respect.

For the variable STAIC Total Score, the mean value was
significantly higher for patients (M =37.77) compared
to both pupils (M=27.66) and children from children’s
homes (M =28.94), while the latter two formed a statisti-
cally homogenous group in this respect.

Statistics for the variable LOI-CV by groups are
shown in Fig. 4. There are no statistically significant
differences between mean values (patients: M=9.91;
pupils: M=6.85; children from children’s homes:
M=8.97).

Table 1 Descriptive statistics for FCV-19S PL, CDI 2, STAIC total score and LOI-CV by the three groups and overall

Variable Statistic Group Overall
Patients Pupils Children’s homes
n=75; n=61; n=31; n=167;
M =20 (26.7%); M =27 (44.3%); M=13 (41.9%); M =60 (35.9%);
F=55(73.3%) F=34(55.7%) F=18(58.1%) F=107 (64.1%)
FCV-19S Mean 14.36 1541 19.94 15.78
SD 6.05 6.26 5.88 6.40
CDI 2 Mean 20.24 9.61 10.29 14.51
SD 1140 6.48 744 10.49
STAIC Mean 37.77 27.66 28.94 3244
total score D 11.22 7.26 8.64 1059
LOI-CV Mean 9.91 6.85 897 8.62
SD 8.90 7.83 9.89 8.78
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Table 2 One-way ANOVA results for FCV-19S PL, CDI 2, STAIC total score and LOI-CV by the three groups
Degrees of Freedom SS MS F p
FCV-19S PL Intercept 1 39,858437 39,858437 1072324 <0.001
Group 2 694.897 347449 9.348 <0.001
Error 164 6095.905 37.170
Total 166 6790.802
cDI2 Intercept 1 25,989.728 25,989.728 308.849 <0.001
Group 2 4481.112 2240.556 26.626 <0.001
Error 164 13,800.624 84.150
Total 166 18,281.737
STAIC Intercept 1 143,658.823 143,658.823 1600.896 <0.001
total score Group 2 3910.302 1955.151 21788 <0.001
Error 164 14,716.788 89.737
Total 166 18,627.090
LOI-CV Intercept 1 10,677.961 10,677.961 140.286 <0.001
Group 2 318487 159.243 2.092 0.127
Error 164 12,482.987 76.116
Total 166 12,801.473

Table 3 Duncan’s multiple range test results for differences in
the variable FCV-19S PL between the three groups

Group {1} {2} {3}

14.36 15.41 19.94
1 Patients 0.397 <0.001
2 Pupils 0.397 <0.001
3 Children’s homes <0.001 <0.001

Table 4 Duncan’s multiple range test results for differences in
the variable CDI2 between the three groups

Group {11 {2} {3}

20.24 9.61 10.29
1 Patients <0.001 <0.001
2 Pupils <0.001 0.714
3 Children’s homes <0.001 0.714

Table 5 Duncan’s multiple range test results for differences in
the variable STAIC total score between the three groups

Group {1} {2} {3}

37.77 27.66 28.94
1 Patients <0.001 <0.001
2 Pupils <0.001 0.506
3 Children’s homes <0.001 0.506

In the next step of analysis, the correlation matrix for
questionnaire scores in each group and overall was com-
puted. Pearson correlation coefficients, r are presented in
Table 6.

The FCV-19S scores are not correlated with the CDI
2, STAIC and LOI-CV scores for each group and overall.
The other three scales are positively correlated.

Further analysis aimed to determine which factors
influenced the results in the three groups. To this end,
all questions addressed to parents were reviewed. Their
answers provided information on the children’s sociode-
mographic features (i.e. age, gender and size of the place
of residence), and the epidemiological, economic and
social status during the pandemic (parents’ professional
status during the period, infections in the family, online
learning, access to green areas, and psychological/psychi-
atric care provided to the child).

In order to investigate the correlations between chil-
dren’s scores and answers to the aforementioned ques-
tions, descriptive statistics and the ratios of different
responses by the group and overall were determined. This
aimed to select the responses given in sufficient numbers
to enable the two-way analysis of variance (ANOVA). The
two-way ANOVA was performed in compliance with the
requirements for applying statistical tests to samples of
unequal size. In line with the established methodology,
the data were analysed for an interaction effect first, and
then for main effects.

The group and responses to individual items were
found to produce no statistically significant differences in
the four dependent variables. Consequently, the strongest
differences may be interpreted for the study group only.

Statistical model
Traditional statistical methods did not vyield satisfac-
tory results in this case. The two-way ANOVA failed to
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Fig. 1 FCV-19S PL mean values with the related 95% confidence intervals by groups

CDI 2
Vertical bars represent the 0.95 confidence interval
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Fig. 2 CDI 2 mean values with the related 95% confidence intervals by groups

capture significant interactions. Therefore, a multidimen- The purpose of modelling was to investigate multidi-
sional statistical model was developed in an attempt to  mensional relationships between sociodemographic fea-
accurately explain the existing relationships. tures and the FCV-19S PL, CDI 2, STAIC and LOI-CV
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Fig. 3 STAIC Total Score mean values with the related 95% confidence intervals by groups
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Fig. 4 LOI-CV mean values with the related 95% confidence intervals by groups

scores. The first major step was to identify a group of group (for building the most powerful model), various
variables with the highest discriminant power over the feature extraction methods were applied. Principal Com-
entire set of features. In order to select the most powerful ~ ponent Analysis (PCA) is a process of using the kernel
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Table 6 Pearson correlation coefficient matrix
FCV-19S PL CDI2 STAIC LOI-CV
Total Score
r p r p r p r p

Patients FCV-19S PL 1 0.113 0335 0.202 0.083 0.026 0823
CDI2 0.113 0335 1 0814" <0.001 0.530" <0.007
STAIC Total Score 0.202 0.083 0814~ <0.001 1 0464~ <0.001
LOI-CV 0.026 0823 0.530" <0001 0464" <0001 1

Pupils FCV-195 PL 1 -0.040 0.760 -0.132 0310 -0.037 0.774
CDI2 -0.040 0.760 1 0.542" <0001 0.164 0.205
STAIC Total Score -0.132 0310 0.542" <0.001 1 0.225 0.082
LOI-CV -0.037 0.774 0.164 0.205 0.225 0.082 1

Children’s homes FCV-19S PL 1 0.109 0.558 0.261 0.157 0.146 0433
CDI2 0.109 0.558 1 07517 <0.001 0392 0.029
STAIC Total Score 0.261 0.157 0.751" <0.001 1 0328 0071
LOI-CV 0.146 0433 0.392" 0.029 0328 0.071 1

Overall FCV-19S PL 1 -0.038 0628 0012 0876 0.021 0.787
CDI2 -0.038 0628 1 0.806" <0.001 0417 <0.007
STAIC Total Score 0012 0.876 0806~ <0.001 1 0.390" <0.001
LOI-CV 0.021 0.787 0417" <0.001 0.390" <0.001 1

r - Pearson correlation coefficient; p - significance of r;
" Correlation is significant at the p <0.05 level

" Correlation is significant at the p<0.01 level

of a linear transformation to maximise the proportion
of variance explained [58]. Kernel Principal Component
Analysis (KPCA) is a non-linear extension of PCA [59].
Another method, Linear Discriminant Analysis (LDA),
provides for partition into regions with linear functions
[60]. Finally, the last two methods used for modelling
were (i) Class-Centroid Principal Component Analysis
(CCPCA), which involves the rotation of factors accord-
ing to class centroids [61-63], and (ii) Gradient Principal
Component Analysis (GPCA), in which stochastic gradi-
ent is applied to estimate the best rotation angle and the
search step length [64].

The modelling sequence consists of the following major
steps:

+ To extract features using different methods and
determine the discriminant power;

+ To apply machine learning methods in order to
develop the best prediction model;

+ To build the optimum model for the best quality pre-
dictions.

The selection results for different feature extraction
methods are presented in Table 7.

The highest proportion of variance explained (84.8%)
was achieved using the CCPCA method. Consequently,
this model was adopted for further tests. Notably,

Table 7 Feature selection outcome for the five methods
applied: proportion of variance explained and discriminant
power of the extracted data set

Method % of variance Discriminant

explained power of the set

[0-1]
No extraction 61.12% 0.633
PCA 71.22% 0.748
KPCA 73.34% 0.772
GPCA 75.71% 0.811
CCPCA 77.28% 0.848
LDA 61.11% 0.647

discriminant power was also the highest for this method.
The features included in this set are presented in Fig. 5.

All features included in the model as statistically sig-
nificant are shown in Fig. 5. These included: age, gen-
der, size of the place of residence, child care, and work
in close contact. Other features, such as infections in the
family, parents/guardians’ employment status, access to
green areas, learning model and psychological/psychiat-
ric care, were found to be statistically insignificant.

The Classification And Regression Tree (CART) with
the categorical variable structure are shown in Fig. 6 and
Table 8.
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Table 8 Posterior probabilities of the relevant structure categories in the CART
Variable Response Structure
1 2 3 4 5
If you work outside home now, does the type of your work involve Yes 0.103 0.356 0.655 0.368 0.667
close contact (less than two metres) with other people? No 0.897 0.644 0345 0632 0333
Who helps the child most with their schoolwork and homework? Parents 0.880 0.756 0311 0.578 0.222
Other persons 0.120 0.244 0.689 0422 0.778
Year of birth of the child 2007 or earlier 0.504 0478 0417 0.578 0323
2008 or later 0.496 0.522 0.583 0422 0.677
Gender of the child Boy 0.543 0450 0610 0450 0.633
Girl 0457 0.550 0.390 0.550 0.367
Place of residence Village 0456 0.510 0402 0412 0.324
City 0.544 0490 0.598 0.588 0676
Group Pupils 0.300 0.225 0.269 0312 0.245
Patients 0376 0.388 0.387 0455 0411
Children’s homes 0324 0.387 0.344 0233 0.344

In the model, if the STAIC score is greater than or
equal to 30, the proportion of variation explained for the
variable CDI 2 increases by 28%. Higher STAIC scores
strongly support a 28% increase in CDI 2 scores.

Furthermore, for STAIC>30, if CDI 2 increased by
28% to>13, then FCV-19S also increased by 28%; else,
for CDI 2<13, FCV-19S decreased by 13%. These tree
branches are influenced by the factors included in the
structure 5. There is a high probability that high values
of the aforementioned variables are most often related
to parents’ working in close contact with other people
(p=0.667) and child care provided by non-family mem-
bers (p=0.778). This situation is more frequent among
children born in or after 2008 (p=0.667), and more
likely for boys (p=0.633) and families living in cities
(p=0.676). Furthermore, this seems to occur most fre-
quently in the patient group (p=0.411).

For STAIC>30 and CDI 2<13, a decrease of 13% in
FCV-19S was observed, when the parents/guardians’
type of work did not involve close contact (p=0.632),
when child care was provided by parents (p=0.578), for
children born before or in 2007 (p=0.578), among girls
(p=0.550), and for people living in cities (p=0.588).
Such scores were also more likely in the patient group
(p=0.455).

Conversely, for STAIC <30, the CDI 2 score decreased
by 13%. For CDI 2<12, FCV-19S decreased by 17%. Low
scores on these scales seemed to be definitely related
with parents/guardians working without close contact
(p=0.897) and providing care at home (p=0.880). This
situation was slightly more frequent among children born
before or in 2007 (p=0.504), boys (p=0.543), families
living in cities (p =0.544), and patients (p =0.376).

Quite similar correlations were obtained for the STAIC
and LOI-CV results. For STAIC > 35, LOI-CV increased
by 22%, then FCV-19S also increased by 19%. These
results were observed, when parents’ working involved
close contact with other people (p =0.655) and child care
was provided by non-family members (p=0.689), for
children born in or after 2008 (p=0.583), more likely for
boys (p=0.610) and families living in cities (p=0.598)
and more often in the patient group (p=0.387).

For STAIC>35 and LOI-CV<7, FCV-19S was
decreased by 17%. Such scores were more likely, when
the parents/guardians’ type of work did not involve close
contact (p=0.644), when child care was provided by
parents (p=0.756), for children born before after 2008
(p=0.522), among girls (p=0.550), and for people living
in villages (p =0.510). These results were also more likely
in the patient group (p=0.388).

Notably, lower FCV-19S scores were always related to
parents/guardians working without close contact and
providing care at home, even if scores on other scales
were high.

Discussion

Our study aimed to investigate the impact of the SARS-
CoV-2 pandemic on the psychological well-being of Pol-
ish children and adolescents diagnosed with psychiatric
disorders.

Notably, children with a psychiatric diagnosis scored
significantly higher on the CDI 2 and STAIC scales, while
their FCV-19S and LOI-CV scores were not significantly
different from those of the control group.

It is worth noting that in studies of other linguistic ver-
sions of the FCV-19S questionnaire among adults, scores
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on this scale were positively correlated with scores for
other anxiety scales [48, 65, 66]. Interestingly, conversely
to the results of previous studies on adult populations,
our study did not find a correlation between FCV-19S
and other fear related questionnaires. We consider this
an important finding, which may suggest a different per-
ception of the coronavirus among children. This seems
highly plausible, considering magical thinking in chil-
dren and developing causal reasoning ability in adoles-
cents [67, 68]. For example, in a study of children aged
3—-12 years in Spain, they often represented the coronavi-
rus as an enemy that is being fought by the doctors (“our
enemy the virus”) [18].

Our study confirmed the observed positive correla-
tion between depression and anxiety symptoms dur-
ing the COVID-19 pandemic and the severity of OCD
symptoms [38, 41, 42]. However, classical statistical
analysis did not show any significant differences in the
severity of obsessive—compulsive symptoms between the
group of patients, students and children from children’s
homes. In the statistical model, high scores for anxi-
ety and OCD symptoms were associated with children
whose parents or guardians were exposed to close con-
tact with other people at work and when the child was
looked after by someone outside the family. This was
not much more common in the group of patients, and
another similar result was obtained by children from
children’s homes. On the one hand, the lack of significant
differences between the groups is not surprising because
patients diagnosed with OCD are rarely treated in the
hospital (our group of patients are people with a his-
tory of psychiatric hospitalization). On the other hand,
taking into account the high comorbidity of psychiatric
diagnoses with OCD [35, 36], one could expect signifi-
cantly higher scores on the OCD diagnostic scales among
patients compared to the control group. Previous studies
have produced contradictory results as to the severity of
obsessive—compulsive symptoms in the group of children
and adolescents diagnosed with OCD [40, 46]. It is worth
noting that each of these studies used different diagnos-
tic tests. Patients also differed in access to follow-up their
therapies during the pandemic. To further elucidate these
discrepancies, additional longitudinal studies on larger
groups would be needed.

Hitherto, only one study has in fact confirmed that
a portion of visits to psychiatric services were directly
related to the pandemic [47]. The prevalence of such
visits was only 2%, yet the authors hypothesized that
children and adolescents registered with a psychiatric
diagnosis might be particularly vulnerable to symptom
exacerbation during the pandemic. On a different note,
it may be argued that children diagnosed with psychiatric
disorders are typically provided with constant or regular
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psychiatric/psychological care and their carers tend to
be more attentive and vigilant to their well-being. This
may serve as a protective factor. Similar conclusions were
provided by a study of the Danish population of children
and adolescents diagnosed with OCD, in which a smaller
increase in symptoms was observed in patients with
constant and direct access to specialist care [41]. In our
study, however, the responses regarding such care were
not found to have a statistically significant impact.

According to the CCPCA model, the most potent pro-
tective factors, reducing the fear of the disease, were
parental care and support, and lack of close contact
at carers’ work. This finding is consistent with the data
indicating a positive impact of harmonious family atmos-
phere, close relationships within the family and effec-
tive parent—child communication on the mental health
of children during the COVID-19 outbreak [22, 24, 69].
Younger subjects frequently appreciated time spent
with their parents [18]. The World Health Organization
underscored in its guidelines and recommendations the
role of parents in providing special care to children and
ensuring mutual, open and honest communication dur-
ing the pandemic [70].

In view of this evidence, it seems a logical conclusion
that children from children’s homes, who lack individual
parental care, were most prone to experience fear of the
COVID-109. This group reached the highest scores on the
questionnaire regarding fear of the disease. These chil-
dren are also likely to have reduced access to information
on the current epidemiological situation and to be more
strongly affected by restrictions (carers’ distancing and a
stricter sanitary regime due to a higher number of chil-
dren and changing staff).

We also found that the FCV-19S score was influenced
by the type of work performed by parents/guardians,
specifically involving close contact (less than two metres)
with other people. This is a particularly interesting out-
come, as this factor is not directly related to children.
The question was addressed to parents/guardians, so the
responses are related to their subjective perception of the
infection risk. Therefore, it seems likely that not only the
type of virus information and data provided by adults
but also their own level of fear may be influential. This
conclusion would be consistent with the existing knowl-
edge about the potent effects of parental modelling on
children’s fear reactions [20, 71-73] and the role of threat
information provided by parents in the anxiety develop-
ment in children [9, 21, 74, 75].

Isolation is known to initially have a positive impact
on the condition of some people with anxiety disorders,
which include school phobias. Conversely, aggravation
of anxiety-related symptoms in children with obses-
sive—compulsive disorder and symptom exacerbation
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in children with neurodevelopmental disorders (autism
spectrum disorder — ASD or attention deficit hyperactiv-
ity disorder — ADHD) as a result of disturbance of daily
routines were observed during the pandemic [47]. As
the population of children and adolescents with psychi-
atric disorders is vastly heterogeneous, they might differ
in their reactions to the epidemiological situation and its
effects depending on their diagnosis. This group needs
further research with diagnosis as a differentiating factor.
Further studies in mental health centres could provide
information on changes in visit frequency, number of
hospitalisations, etc. It would be informative to observe
changes in the severity of various symptoms over time;
short questionnaires based on tools which are easy and
fast to use, such as FCV-19S [48, 49], seem well-suited for
this purpose. In the future, prospective matched-cohort
studies would be needed to collect data and informa-
tion on the impact of particular factors both during the
exposure and post-exposure periods. It is crucial in view
of potential long-lasting effects of the pandemic. Impor-
tantly, due to multiple risk factor exposure, the outbreak
of COVID-19 may be the case of cumulative risk for chil-
dren [69, 76]. The consequences of this situation may
only become apparent at subsequent stages of develop-
ment. Stress experienced during neurobiological devel-
opment may be related to the perception of reality, stress
coping [77] and depression in adulthood [78].

We would like to acknowledge some limitations to
our study. Firstly, we obtained a low response rate in all
groups, even though the study was targeted at a large
number of children. The results of the Kaiser—Meyer—
Olkin test and the Barlett’s test show the acceptable
sampling adequacy and the suitability of our data [57].
However, it is worth considering the possible reasons
for the small number of respondents. At that time,
schools were closed and learning was online. It was
related to the fact that children had to spend many
hours on the computer or smartphone. Therefore, in
the case of a group of students and patients, the reason
for the low number of questionnaires obtained could be
the reluctance to spend extra time in front of monitors.
The change in the learning mode may also have forced
parents to monitor the progress of their children’s
work more intensively. As a result, they might not want
to involve them in additional tasks. A similar situa-
tion could be associated with children from children’s
homes. The pandemic has affected the way institutions
operate. Employees may not have had enough time to
become involved in our study and did not want to add
additional responsibilities to the children. In addition,
the subject matter of the study itself could discourage
some from taking part in it due to the difficult topics
of pandemic, stress, anxiety and depression as part of
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avoidance strategies. Another obstacle in conducting
the study was the sanitary regime introduced in our
country. This made direct contact with parents of stu-
dents and guardians of children from children’s homes
impossible. Despite the involvement of school princi-
pals and directors of children’s homes, we are not sure
how many respondents actually received our question-
naires. There is also a risk that only children in whom
parents suspect mental issues participated in the sur-
vey. This possibility should be given due consideration
in further surveys. There is also a risk that the study
mainly involved children whose parents or guard-
ians suspected mental health problems. This possibility
should be given due consideration in further research.

Secondly, according to the instructions included in
the questionnaire, children should complete the ques-
tionnaires on their own without the supervision of their
guardians. Unfortunately, the online form means that
we have not been able to verify whether these condi-
tions have been met. Children may have given inaccurate
answers if they thought they would be read by the guard-
ians or if the guardians were present when filling out the
questionnaires. Therefore, it can be assumed that some of
the survey results may be unreliable.

In addition, the groups were selected to match for age,
but they emerged as heterogeneous in terms of gender
(M/E: 35.9% vs. 64.1%).

The statistical model may be considered a strength of
our study. It established relationships which were not
clearly identified using basic methods.

Conclusions

Our study adds to the understanding of the impact of
the COVID-19 pandemic on the mental condition of
children and adolescents, but there is a need for further
research on this topic. Additional data on the factors that
influence the perception of the virus, the disease and
its effects by children, and on the extent to which vari-
ous aspects of this phenomenon affect their mental well-
being would facilitate fast and effective coping with the
negative impact of the pandemic. In the future, it would
also enable more accurate predictions of crucial problems
arising in the case of disease or social isolation caused by
outbreaks of communicable diseases or other issues. As a
result, children and adolescents could be better protected
against the negative effects thereof and the most vulner-
able groups could be provided with special care.

Acknowledgements
Not applicable.

Authors’ contributions
All authors have contributed sufficiently to the manuscript and that all authors
have approved the final manuscript.



Kalenik et al. BMC Psychiatry (2022) 22:495

Funding
The authors have no relevant financial or non-financial interests to disclose.

Availability of data and materials

The datasets used during the current study are not publicly available due
to participant confidentiality issues. They can be made available to the cor-
responding author on reasonable request.

Declarations

Ethics approval and consent to participate

All methods were carried out in accordance with relevant guidelines and
regulations.

Ethical approval was exempted for the study by the Bioethics Committee of
the Medical University of Warsaw.

Informed consent was obtained from a parent and/or legal guardian for study
participation.

Informed consent was obtained from all participants.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details

Department of Child Psychiatry, Medical University of Warsaw, Zwirki i
Wigury 63A, 02-191 Warsaw, Poland. 2Faculty of Information and Communica-
tion Technology, Wroctaw University of Science and Technology, Wybrzeze
Wyspiarskiego 27, 50-370 Wroclaw, Poland.

Received: 6 December 2021 Accepted: 13 July 2022
Published online: 23 July 2022

References

1. Luo F, Ghanei Gheshlagh R, Dalvand S, et al. Systematic Review and Meta-
Analysis of Fear of COVID-19. Front Psychol. 2021;12:661078. https://doi.
0rg/10.3389/fpsyq.2021.661078.

2. QiuJ, Shen B, Zhao M, et al. A nationwide survey of psychological distress
among Chinese people in the COVID-19 epidemic: implications and
policy recommendations. Gen Psychiatry. 2020;33:2100213. https://doi.
org/10.1136/gpsych-2020-100213.

3. Wu KK, Chan SK, Ma TM. Posttraumatic stress, anxiety, and depression in
survivors of severe acute respiratory syndrome (SARS). J Trauma Stress.
2005;18:39-42. https://doi.org/10.1002/jts.20004.

4. Dennis D, Radnitz C, Wheaton MG. A Perfect Storm? Health Anxiety, Con-
tamination Fears, and COVID-19: Lessons Learned from Past Pandemics
and Current Challenges. Int J Cogn Ther. 2021. https://doi.org/10.1007/
$41811-021-00109-7.

5. Goodwin R, Haque S, Neto F, Myers LB. Initial psychological responses to
Influenza A, HIN1 (“Swine flu"). BMC Infect Dis. 2009;9:166. https://doi.
0rg/10.1186/1471-2334-9-166.

6.  Wheaton MG, Abramowitz JS, Berman NC, et al. Psychological Predictors
of Anxiety in Response to the HIN1 (Swine Flu) Pandemic. Cognit Ther
Res. 2012;36:210-8. https://doi.org/10.1007/510608-011-9353-3.

7. Brand J, McKay D, Wheaton MG, Abramowitz JS. The relationship
between obsessive compulsive beliefs and symptoms, anxiety and
disgust sensitivity, and Swine Flu fears. J Obsessive Compuls Relat Disord.
2013;2:200-6. https://doi.org/10.1016/j,jocrd.2013.01.007.

8.  Blakey SM, Reuman L, Jacoby RJ, Abramowitz JS. Tracing “Fearbola”: Psy-
chological Predictors of Anxious Responding to the Threat of Ebola. Cog-
nit Ther Res. 2015;39:816-25. https://doi.org/10.1007/510608-015-9701-9.

9. Remmerswaal D, Muris P. Children’s fear reactions to the 2009 Swine Flu
pandemic: The role of threat information as provided by parents. J Anxi-
ety Disord. 2011;25:444-9. https://doi.org/10.1016/jjanxdis.2010.11.008.

10. Sprang G, Silman M. Posttraumatic Stress Disorder in Parents and
Youth After Health-Related Disasters. Disaster Med Public Health Prep.
2013;7:105-10. https://doi.org/10.1017/dmp.2013.22.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Page 13 of 15

. Chen J, Zhang SX, Wang Y, et al. The Relationship Between Age and

Mental Health Among Adults in Iran During the COVID-19 Pandemic. Int J
Ment Health Addict. 2021. https://doi.org/10.1007/511469-021-00571-6.

. Zreik G, Asraf K, Haimov |, Tikotzky L. Maternal perceptions of sleep prob-

lems among children and mothers during the coronavirus disease 2019
(COVID-19) pandemic in Israel. J Sleep Res. 2021;30:e13201. https://doi.
org/10.1111/jsr.13201.

. Lades LK, Laffan K, Daly M, Delaney L. Daily emotional well-being during

the COVID-19 pandemic. Br J Health Psychol. 2020,25:902-11. https://doi.
0rg/10.1111/bjhp.12450.

. Cachdn-Zagalaz J, Sdnchez-Zafra M, Sanabrias-Moreno D, et al. System-

atic Review of the Literature About the Effects of the COVID-19 Pandemic
on the Lives of School Children. Front Psychol. 2020;11:569348. https://
doi.org/10.3389/fpsyg.2020.569348.

. Fazeli S, Mohammadi Zeidi |, Lin C-Y, et al. Depression, anxiety, and stress

mediate the associations between internet gaming disorder, insomnia,
and quality of life during the COVID-19 outbreak. Addict Behav Reports.
2020;12:100307. https://doi.org/10.1016/j.abrep.2020.100307.

. Xie X, Xue Q, Zhou Y, et al. Mental Health Status Among Children in Home

Confinement During the Coronavirus Disease 2019 Outbreak in Hubei
Province. China JAMA Pediatr. 2020;174:898. https://doi.org/10.1001/
jamapediatrics.2020.1619.

. Masuyama A, Shinkawa H, Kubo T (2020) Validation and Psychometric Prop-

erties of the Japanese Version of the Fear of COVID-19 Scale Among Adoles-
cents. Int J Ment Health Addict.https://doi.org/10.1007/511469-020-00368-z

. Idoiaga N, Berasategi N, Eiguren A, Picaza M. Exploring Children’s Social

and Emotional Representations of the COVID-19 Pandemic. Front Psychol.
2020;11:1952. https://doi.org/10.3389/fpsyq.2020.01952.

. Jiao WY, Wang LN, Liu J, et al. Behavioral and Emotional Disorders in

Children during the COVID-19 Epidemic. J Pediatr. 2020;221:264-266.e1.
https://doi.org/10.1016/jjpeds.2020.03.013.

Murray L, Creswell C, Cooper PJ. The development of anxiety disorders in
childhood: an integrative review. Psychol Med. 2009;39:1413-23. https://
doi.org/10.1017/50033291709005157.

Muris P, van Zwol L, Huijding J, Mayer B. Mom told me scary things about
this animal: Parents installing fear beliefs in their children via the verbal
information pathway. Behav Res Ther. 2010;48:341-6. https://doi.org/10.
1016/j.brat.2009.12.001.

Wang G, Zhang Y, Zhao J, et al. Mitigate the effects of home confinement
on children during the COVID-19 outbreak. Lancet. 2020;395:945-7.
https://doi.org/10.1016/S0140-6736(20)30547-X.

Becker SP, Gregory AM. Editorial Perspective: Perils and promise for

child and adolescent sleep and associated psychopathology during the
COVID-19 pandemic. J Child Psychol Psychiatry. 2020,61:757-9. https.//
doi.org/10.1111/jcpp.13278.

Liu Z, Tang H, Jin Q, et al. Sleep of preschoolers during the coronavirus
disease 2019 (COVID-19) outbreak. J Sleep Res. 2021;30:e13142. https://
doi.org/10.1111/jsr.13142.

Becker SP, Sidol CA, Van Dyk TR, et al. Intraindividual variability of sleep/
wake patterns in relation to child and adolescent functioning: A system-
atic review. Sleep Med Rev. 2017;34:94-121. https://doi.org/10.1016/].
smrv.2016.07.004.

Lovato N, Gradisar M. A meta-analysis and model of the relationship
between sleep and depression in adolescents: Recommendations for
future research and clinical practice. Sleep Med Rev. 2014;18:521-9.
https://doi.org/10.1016/j.smrv.2014.03.006.

Gregory AM, Sadeh A. Annual Research Review: Sleep problems in child-
hood psychiatric disorders - a review of the latest science. J Child Psychol
Psychiatry. 2016;57:296-317. https://doi.org/10.1111/jcpp.12469.
Almeida IL de L, Rego JF, Teixeira ACG, Moreira MR. Social isolation and its
impact on child and adolescent development: a systematic review. Rev
Paul Pediatr. 2022;40. https://doi.org/10.1590/1984-0462/2022/40/2020385
Loades ME, Chatburn E, Higson-Sweeney N, Reynolds S, Shafran R,
Brigden A, et al. Rapid Systematic Review: The Impact of Social Isola-
tion and Loneliness on the Mental Health of Children and Adolescents
in the Context of COVID-19. J Am Acad Child Adolesc Psychiatry.
2020;59:1218-1239.e3. https://doi.org/10.1016/j.jaac.2020.05.009.
Petrowski N, Cappa C, Pereira A, et al. Violence against children during
COVID-19: Assessing and understanding change in use of helplines.
Child Abuse Negl. 2021;116:104757. https://doi.org/10.1016/j.chiabu.
2020.104757.


https://doi.org/10.3389/fpsyg.2021.661078
https://doi.org/10.3389/fpsyg.2021.661078
https://doi.org/10.1136/gpsych-2020-100213
https://doi.org/10.1136/gpsych-2020-100213
https://doi.org/10.1002/jts.20004
https://doi.org/10.1007/s41811-021-00109-7
https://doi.org/10.1007/s41811-021-00109-7
https://doi.org/10.1186/1471-2334-9-166
https://doi.org/10.1186/1471-2334-9-166
https://doi.org/10.1007/s10608-011-9353-3
https://doi.org/10.1016/j.jocrd.2013.01.007
https://doi.org/10.1007/s10608-015-9701-9
https://doi.org/10.1016/j.janxdis.2010.11.008
https://doi.org/10.1017/dmp.2013.22
https://doi.org/10.1007/s11469-021-00571-6
https://doi.org/10.1111/jsr.13201
https://doi.org/10.1111/jsr.13201
https://doi.org/10.1111/bjhp.12450
https://doi.org/10.1111/bjhp.12450
https://doi.org/10.3389/fpsyg.2020.569348
https://doi.org/10.3389/fpsyg.2020.569348
https://doi.org/10.1016/j.abrep.2020.100307
https://doi.org/10.1001/jamapediatrics.2020.1619
https://doi.org/10.1001/jamapediatrics.2020.1619
https://doi.org/10.1007/s11469-020-00368-z
https://doi.org/10.3389/fpsyg.2020.01952
https://doi.org/10.1016/j.jpeds.2020.03.013
https://doi.org/10.1017/S0033291709005157
https://doi.org/10.1017/S0033291709005157
https://doi.org/10.1016/j.brat.2009.12.001
https://doi.org/10.1016/j.brat.2009.12.001
https://doi.org/10.1016/S0140-6736(20)30547-X
https://doi.org/10.1111/jcpp.13278
https://doi.org/10.1111/jcpp.13278
https://doi.org/10.1111/jsr.13142
https://doi.org/10.1111/jsr.13142
https://doi.org/10.1016/j.smrv.2016.07.004
https://doi.org/10.1016/j.smrv.2016.07.004
https://doi.org/10.1016/j.smrv.2014.03.006
https://doi.org/10.1111/jcpp.12469
https://doi.org/10.1590/1984-0462/2022/40/2020385
https://doi.org/10.1016/j.jaac.2020.05.009
https://doi.org/10.1016/j.chiabu.2020.104757
https://doi.org/10.1016/j.chiabu.2020.104757

Kalenik et al. BMC Psychiatry

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

42.

43.

44,

45.

46.

47.

48.

49.

(2022) 22:495

Brooks SK, Webster RK, Smith LE, et al. The psychological impact of
quarantine and how to reduce it: rapid review of the evidence. Lancet.
2020;395:912-20. https://doi.org/10.1016/5S0140-6736(20)30460-8.
Yao H, Chen J-H, Xu Y-F. Patients with mental health disorders in the
COVID-19 epidemic. The Lancet Psychiatry. 2020;7:e21. https://doi.org/
10.1016/52215-0366(20)30090-0.

Skoda E-M, Bauerle A, Schweda A, et al. Severely increased generalized
anxiety, but not COVID-19-related fear in individuals with mental ill-
nesses: A population based cross-sectional study in Germany. Int J Soc
Psychiatry. 2021;67:550-8. https://doi.org/10.1177/0020764020960773.
Ersoy K, Altin B, Bayram Sarikaya B, Glingérmiis Ozkardas O. The
Comparison of Impact of Health Anxiety on Dispositional Hope and
Psychological Well-Being of Mothers Who Have Children Diagnosed
with Autism and Mothers Who Have Normal Children, in Covid-19
Pandemic. Soc Sci Res J. 2020;9:117-26.

American Psychiatric Association. Diagnostic and Statistical Manual of
Mental Disorders. American Psychiatric Association Publishing; 2022.
https://doi.org/10.1176/appi.books.9780890425787

Stein DJ, Costa DLC, Lochner C, Miguel EC, Reddy YCJ, Shavitt RG, et al.
Obsessive—compulsive disorder. Nat Rev Dis Prim. 2019;5:52. https://
doi.org/10.1038/541572-019-0102-3.

Adams TG, Kelmendi B, Brake CA, Gruner P, Badour CL, Pittenger C.
The Role of Stress in the Pathogenesis and Maintenance of Obsessive-
Compulsive Disorder. Chronic Stress. 2018;2:247054701875804. https://
doi.org/10.1177/2470547018758043.

Secer |, Ulas S. An Investigation of the Effect of COVID-19 on OCD in
Youth in the Context of Emotional Reactivity, Experiential Avoidance,
Depression and Anxiety. Int J Ment Health Addict. 2021;19:2306-19.
https://doi.org/10.1007/511469-020-00322-z.

Guzick AG, Candelari A, Wiese AD, Schneider SC, Goodman WK, Storch
EA. Obsessive-Compulsive Disorder During the COVID-19 Pandemic: a
Systematic Review. Curr Psychiatry Rep. 2021;23:71. https://doi.org/10.
1007/511920-021-01284-2.

Tanir Y, Karayagmurlu A, Kaya I, Kaynar TB, Tirkmen G, Dambasan BN,
et al. Exacerbation of obsessive compulsive disorder symptoms in
children and adolescents during COVID-19 pandemic. Psychiatry Res.
2020;293:113363. https://doi.org/10.1016/j.psychres.2020.113363.

. Nissen JB, Hgjgaard DRMA, Thomsen PH. The immediate effect of

COVID-19 pandemic on children and adolescents with obsessive com-
pulsive disorder. BMC Psychiatry. 2020;20:511. https://doi.org/10.1186/
$12888-020-02905-5.

KhosravaniV, Asmundson GJG, Taylor S, Sharifi Bastan F, Samimi
Ardestani SM. The Persian COVID stress scales (Persian-CSS) and COVID-
19-related stress reactions in patients with obsessive-compulsive and
anxiety disorders. J Obsessive Compuls Relat Disord. 2021;28: 100615.
https://doi.org/10.1016/j.jocrd.2020.100615.

Banerjee DD. The other side of COVID-19: Impact on obsessive compul-
sive disorder (OCD) and hoarding. Psychiatry Res. 2020;288:112966.
https://doi.org/10.1016/j.psychres.2020.112966.

French |, Lyne J. Acute exacerbation of OCD symptoms precipitated by
media reports of COVID-19. Ir J Psychol Med. 2020;37:291-4. https://
doi.org/10.1017/ipm.2020.61.

Wang Y, McKee M, Torbica A, Stuckler D. Systematic Literature Review

on the Spread of Health-related Misinformation on Social Media. Soc Sci
Med. 2019;240:112552. https://doi.org/10.1016/j.socscimed.2019.112552.
Schwartz-Lifshitz M, Basel D, Lang C, Hertz-Palmor N, Dekel I, Zohar J,
et al. Obsessive compulsive symptoms severity among children and
adolescents during COVID-19 first wave in Israel. J Obsessive Compuls
Relat Disord. 2021;28:100610. https://doi.org/10.1016/jjocrd.2020.
100610.

Jefsen OH, Rohde C, Ngrremark B, @stergaard SD. Editorial Perspective:
COVID-19 pandemic-related psychopathology in children and adoles-
cents with mental illness. J Child Psychol Psychiatry. 2021;62:798-800.
https://doi.org/10.1111/jcpp.13292.

Ahorsu DK, Lin C-Y, ImaniV, et al. The Fear of COVID-19 Scale: Develop-
ment and Initial Validation. Int J Ment Health Addict. 2020. https://doi.
0rg/10.1007/511469-020-00270-8.

Kalenik AM, Gornik J, Konowatek £, Szymariska U (2021) Validation and
psychometric evaluation of the Polish version of the Fear of COVID-19
Scale in children and adolescent. Psychiatr Pol. 2022:1-11. https://doi.
0rg/10.12740/PP/OnlineFirst/145019.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71

72.

Page 14 of 15

Kovacs M. The children’s depression inventory (CDI). Psychopharmaco-
lolgy Bull. 1985;21:995-8.

Kovacs M, Wroctawska-Warchala E, Wujcik Radostaw. CDI-2. Zestaw
Kwestionariuszy do Diagnozy Depresji u Dzieci i Mtodziezy. Podrecznik.
Warszawa: Pracownia Testéw Psychologicznych Polskiego Towarzystwa
Psychologicznego; 2017.

Spielberger CD, Edwards CD, Lushene RE, et al. Preliminary manual for
the State-Trait Anxiety Inventory for Children. Palo Alto, CA: Consulting
Psychologists Press; 1973.

Sosnowski T, Iwaniszczuk D, Spielberger CD. Polska adaptacja Inwentarzu
Stanu i Cechy Leku dla Dzieci (STAIC). Stud Psychol. 1989;22:67-79.
Cooper J. The Leyton Obsessional Inventory. Psychol Med. 1970;1:48-64.
https://doi.org/10.1017/50033291700040010.

Brynska A, Wolariczyk T. Metody oceny zaburzenia obsesyjno-kompulsy-
wnego u dzieci i mtodziezy — cz. . Polska wersja kwestionariusza Leyton
Obsessional Inventory — Child Version. In: Namystowska I. red. Zaburzenia
psychiczne dzieci i mtodziezy. Wybrane zagadnienia. Krakéw: Biblioteka
Psychiatrii Polskiej; 2000. p. 65-72.

Bryriska A. Zaburzenie Obsesyjno-kompulsyjne. Rozpoznawanie, etiolo-
gia, terapia poznawczo-behawioralna. Krakéw: Wydawnictwo Uniwer-
sytetu Jagielloriskiego; 2007.

Kaiser HF. An index of factorial simplicity. Psychometrika. 1974;39:31-6.
https://doi.org/10.1007/BF02291575.

Ringnér M. What is principal component analysis? Nat Biotechnol.
2008;26:303-4. https://doi.org/10.1038/nbt0308-303.

Scholkopf B. The Kernel Trick for Distances. In: Advances in Neural Infor-
mation Processing Systems. 2000. p. 301-7.

Leskiewicz M, Kaliszewski M, Mierczyk Z, Wtodarski M. Poréwnanie
liniowych metod PCA (Principal Component Analysis) i LDA (Linear
Discriminant Analysis) zastosowanych do klasyfikacji matryc wzbudzen-
jowo-emisyjnych wybranych grup substancji biologicznych. Bull Mil Univ
Technol. 2016;65:15-31. https://doi.org/10.5604/12345865.1197960.
Topolski M. The Modified Principal Component Analysis Feature Extrac-
tion Method for the Task of Diagnosing Chronic Lymphocytic Leukemia
Type B-CLL. J Univers Comput Sci. 2020;26:734-46 (https://doi.org/
0000-0002-5213-6845).

Topolski M. Algorithm of Multidimensional Analysis of Main Features of
PCA with Blurry Observation of Facility Features Detection of Carcinoma
Cells Multiple Myeloma. 2020. p. 286-94.

Topolski M, Topolska K. Algorithm for Constructing a Classifier Team Using
a Modified PCA (Principal Component Analysis) in the Task of Diagnosis
of Acute Lymphocytic Leukaemia Type B-CLL. 2019. p. 614-24.

Topolski M. Application of the Stochastic Gradient Method in the
Construction of the Main Components of PCA in the Task Diagnosis of
Multiple Sclerosis in Children. 2020. p. 35-44.

Soraci P, Ferrari A, Abbiati FA, et al. Validation and Psychometric Evaluation
of the Italian Version of the Fear of COVID-19 Scale. Int J Ment Health
Addict. 2020. https://doi.org/10.1007/5s11469-020-00277-1.

Tzur Bitan D, Grossman-Giron A, Bloch Y, et al. Fear of COVID-19 scale: Psy-
chometric characteristics, reliability and validity in the Israeli population.
Psychiatry Res. 2020;289: 113100. https://doi.org/10.1016/j.psychres.2020.
113100.

Meinhardt-Injac B, Daum MM, Meinhardt G. Theory of mind development
from adolescence to adulthood: Testing the two-component model. Br J
Dev Psychol. 2020;38:289-303. https://doi.org/10.1111/bjdp.12320.
Dalton L, Rapa E, Stein A. Protecting the psychological health of children
through effective communication about COVID-19. Lancet Child Adolesc
Heal. 2020;4:346-7. https://doi.org/10.1016/52352-4642(20)30097-3.
Prime H, Wade M, Browne DT. Risk and resilience in family well-being
during the COVID-19 pandemic. Am Psychol. 2020;75:631-43. https://doi.
0rg/10.1037/amp0000660.

World Health Organization Coronavirus disease (COVID-19) advice for the
public: Advocacy. https://www.who.int/emergencies/diseases/novel-
coronavirus-2019/advice-for-public/healthy-parenting

de Rosnay M, Cooper PJ, Tsigaras N, Murray L. Transmission of social anxi-
ety from mother to infant: An experimental study using a social referenc-
ing paradigm. Behav Res Ther. 2006;44:1165-75. https://doi.org/10.1016/j.
brat.2005.09.003.

Bogels SM, van Dongen L, Muris P. Family influences on dysfunctional
thinking in anxious children. Infant Child Dev. 2003;12:243-52. https://
doi.org/10.1002/icd.288.


https://doi.org/10.1016/S0140-6736(20)30460-8
https://doi.org/10.1016/S2215-0366(20)30090-0
https://doi.org/10.1016/S2215-0366(20)30090-0
https://doi.org/10.1177/0020764020960773
https://doi.org/10.1176/appi.books.9780890425787
https://doi.org/10.1038/s41572-019-0102-3
https://doi.org/10.1038/s41572-019-0102-3
https://doi.org/10.1177/2470547018758043
https://doi.org/10.1177/2470547018758043
https://doi.org/10.1007/s11469-020-00322-z
https://doi.org/10.1007/s11920-021-01284-2
https://doi.org/10.1007/s11920-021-01284-2
https://doi.org/10.1016/j.psychres.2020.113363
https://doi.org/10.1186/s12888-020-02905-5
https://doi.org/10.1186/s12888-020-02905-5
https://doi.org/10.1016/j.jocrd.2020.100615
https://doi.org/10.1016/j.psychres.2020.112966
https://doi.org/10.1017/ipm.2020.61
https://doi.org/10.1017/ipm.2020.61
https://doi.org/10.1016/j.socscimed.2019.112552
https://doi.org/10.1016/j.jocrd.2020.100610
https://doi.org/10.1016/j.jocrd.2020.100610
https://doi.org/10.1111/jcpp.13292
https://doi.org/10.1007/s11469-020-00270-8
https://doi.org/10.1007/s11469-020-00270-8
https://doi.org/10.12740/PP/OnlineFirst/145019
https://doi.org/10.12740/PP/OnlineFirst/145019
https://doi.org/10.1017/S0033291700040010
https://doi.org/10.1007/BF02291575
https://doi.org/10.1038/nbt0308-303
https://doi.org/10.5604/12345865.1197960
https://doi.org/0000-0002-5213-6845
https://doi.org/0000-0002-5213-6845
https://doi.org/10.1007/s11469-020-00277-1
https://doi.org/10.1016/j.psychres.2020.113100
https://doi.org/10.1016/j.psychres.2020.113100
https://doi.org/10.1111/bjdp.12320
https://doi.org/10.1016/S2352-4642(20)30097-3
https://doi.org/10.1037/amp0000660
https://doi.org/10.1037/amp0000660
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/advice-for-public/healthy-parenting
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/advice-for-public/healthy-parenting
https://doi.org/10.1016/j.brat.2005.09.003
https://doi.org/10.1016/j.brat.2005.09.003
https://doi.org/10.1002/icd.288
https://doi.org/10.1002/icd.288

Kalenik et al. BMC Psychiatry

73.

74.

75.

76.

77.

78.

(2022) 22:495

Garcia KM, Carlton CN, Richey JA. Parenting Characteristics among Adults
With Social Anxiety and their Influence on Social Anxiety Development
in Children: A Brief Integrative Review. Front Psychiatry. 2021;12:614318.
https://doi.org/10.3389/fpsyt.2021.614318.

Hadwin JA, Garner M, Perez-Olivas G. The development of information
processing biases in childhood anxiety: A review and exploration of its
origins in parenting. Clin Psychol Rev. 2006;26:876-94. https://doi.org/10.
1016/j.cpr.2005.09.004.

Chorpita BF, Albano AM, Barlow DH. Cognitive processing in chil-

dren: Relation to anxiety and family influences. J Clin Child Psychol.
1996;25:170-6. https://doi.org/10.1207/s15374424jccp2502_5.

Evans GW, Li D, Whipple SS. Cumulative risk and child development.
Psychol Bull. 2013;139:1342-96. https://doi.org/10.1037/a0031808.
Albrecht A, Mdller I, Ardi Z, et al. Neurobiological consequences of
juvenile stress: A GABAergic perspective on risk and resilience. Neurosci
Biobehav Rev. 2017;74:21-43. https://doi.org/10.1016/j.neubiorev.2017.
01.005.

Johnson D, Dupuis G, Piche J, et al. Adult mental health outcomes of ado-
lescent depression: A systematic review. Depress Anxiety. 2018;35:700—
16. https://doi.org/10.1002/da.22777.

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

Page 15 of 15

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

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

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

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



https://doi.org/10.3389/fpsyt.2021.614318
https://doi.org/10.1016/j.cpr.2005.09.004
https://doi.org/10.1016/j.cpr.2005.09.004
https://doi.org/10.1207/s15374424jccp2502_5
https://doi.org/10.1037/a0031808
https://doi.org/10.1016/j.neubiorev.2017.01.005
https://doi.org/10.1016/j.neubiorev.2017.01.005
https://doi.org/10.1002/da.22777

	The impact of the COVID-19 pandemic on the mental health of children with psychiatric diagnoses – multidimensional CCPCA Model
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusions: 

	Background
	Methods
	Procedure
	Participants
	Diagnostic tools used in the study
	Fear of COVID-19 scale [48, 49]
	Children’s Depression Inventory 2 (CDI 2) [50, 51]
	State-Trait Anxiety Inventory for Children (STAIC) [52, 53]
	Leyton Obsessional Inventory – Child Version (LOI-CV) [54–56]

	Statistical analysis

	Results
	Results of the basic statistical analysis
	Statistical model

	Discussion
	Conclusions
	Acknowledgements
	References


