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BACKGROUND: The COVID-19 pandemic significantly impacted child mental health, but data on long-term outcomes are limited.
This study explored the course of psychiatric symptoms in patients with pre-existing psychopathology, assessed from both the
child’s and parents’ perspectives.

METHODS: A three-year multicentre-longitudinal study involving patients aged 5-18 years and their parents across 10 Italian sites.
Data were collected at three time points (2020, 2021 and 2022). Statistical analyses included Exploratory Factor Analysis (EFA),
Confirmatory Factor Analysis (CFA) and Linear Mixed Models (LMM) via REML.

RESULTS: A total of 523 families participated. Factor analysis validated 3 factors for parents and 4 for children. Parents reported a
low emotional well-being, positively correlated with socioeconomic status (SES); children reported better emotional well-being
correlated with higher SES in 2020-2021 but not in 2022. During the pandemic, children perceived the quality of care as
unsatisfactory; however, the association between SES and the perceived quality of care was less pronounced.

CONCLUSION: SES may have differentially influenced the long-term mental health outcomes in children and parents. Social
disadvantage may be especially evident during acutely stressful periods. During the pandemic, the advantages of a higher SES in
mental health care were less pronounced than expected.

IMPACT:

® The multi-informant perspective is extremely important to understand the impact of pandemic on the well-being of the entire
family.

® Both youths with pre-existing psychopathology and their parents show consistently low emotional well-being throughout the
pandemic, indicating a persistent vulnerability that does not spontaneously normalize.

® Youths report low satisfaction with, and perceived quality of, mental health support during the pandemic.

® Socioeconomic status shows a dynamic and informant-specific pattern. The advantage of higher SES is less evident for care
satisfaction,

® In at risk populations family-based interventions should also address caregivers’ emotional involvement and burden.
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INTRODUCTION

The Coronavirus Disease 19 (COVID-19) was a global epidemic
triggered by the SARS-CoV-2 coronavirus leading the World Health
Organization (WHO) to declare it a pandemic on March 11, 2020.
Children and adolescents experienced prolonged confinement
measures, home-schooling, and social restrictions with drastic and
sustained changes in their daily lives.?

Since its onset, the impact of the COVID-19 pandemic on child
and adolescent mental health has gained widespread research
attention suggesting that the younger generations, even if less
likely to be infected, may have been more negatively impacted
than adults by the long-term mental health consequences of the
pandemic.>® The pandemic has exacerbated existing vulnerabil-
ities in young people’s mental health,® particularly those with
neurodevelopmental difficulties or from underprivileged back-
grounds.'®'" The impact on mental health was particularly
pronounced in children with pre-existing conditions, such as
Attention Deficit Hyperactivity Disorder (ADHD),'? autism spec-
trum disorders,’® intellectual disabilities,’* and eating disorders.’®
Cost et al. (2022) compared both children and adolescents with
and without psychiatric diagnoses during the first wave of COVID-
19, showing a decline in mental health and a more pronounced
deterioration in those with pre-existing diagnoses.'® Similarly,
Zijlmans et al. revealed that children and adolescents with pre-
existing mental or somatic health conditions faced greater
challenges compared to their peers, with the impact varying
according to specific psychopathological conditions.'”

While many studies have assessed youth mental health during
the COVID-19 pandemic, few studies have reported on the long-
term trajectory of mental symptoms in patients with pre-existing
mental disorders. In a 6-month longitudinal study (from April to
September 2020), Raffagnato et al. (2021) examined the effects of
the pandemic on the psycho-behavioral profiles of young
psychiatric patients and their parents, finding that the patients
had generally adapted well to the pandemic context.'® The study
by Lewis et al. (2022) examined changes in trauma symptoms in
adolescents with pre-existing conditions such as ADHD, anxiety, or
depression across four timepoints from spring 2020 to spring
2021. These individuals presented increased vulnerability, with
25% of participants exhibiting trauma symptoms during the
spring 2020 lockdown, and although symptoms decreased there-
after, 20% of adolescents maintained moderate or clinical levels of
trauma symptoms through spring 2021."

Chadi et al. (2022) reviewed data on internalizing and
externalizing disorders in children and adolescents with pre-
existing mental disorders,® reporting an increase in internalizing
symptoms, such as depression and anxiety, early in the pandemic,
followed by a partial recovery by summer 2020.2"2 In contrast, a
U.S.-based longitudinal study indicated an increase in externaliz-
ing symptoms in children between April 2020 and January 2021.%

On May 5, 2023, the WHO COVID-19 Emergency Committee
declared the end of the global emergency phase of the disease.’

Given the unprecedented nature and duration of the
pandemic, understanding its possible long-term effects on
mental health is crucial, particularly for youth with pre-existing
conditions who are more vulnerable to environmental stressors.
The primary aim of our study was therefore to evaluate the
clinical trajectory of internalizing and externalizing symptoms in
a large cohort of Italian patients with pre-existing psychopathol-
ogy across three time points: early, during the acute pandemic
period and during the later pandemic stage. In the study, both
the parents’ and children’s perspectives were examined and
integrated. A secondary objective was to examine the associa-
tion between sociodemographic status and the longitudinal
trajectory of emotional well-being in both children and their
parents, as these data may inform targeted interventions and
resource allocation, and address health disparities within
vulnerable populations.
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METHODS

The RISM-COVID-19-PSICO study was a three-year multicenter, longitudinal
(2020-2022), observational, naturalistic study examining the impact of the
COVID-19 pandemic on the mental health of children (aged 5-18 years)
with pre-existing psychopathology and their families. The study followed
the principles of the Declaration of Helsinki. The protocol was approved by
the institutional Ethics Committee of the Department of Biomedical
Sciences at the University of Cagliari (Protocol No. 18 dated: 24/06/2020.
Resolution No. 1012 dated: 15/07/2020). This manuscript is reported in
accordance with the STROBE guidelines (see Strobe Table in Supplemen-
tary Materials).

Participants included children diagnosed with psychiatric disorders
according to the DSM-5 criteria, and their parents, in care at 10 ltalian child
and adolescent neuropsychiatry services. Informed consent was obtained
from parents, and assent from children 10 years of age or older. Centers
were identified within an already active collaborative research network to
ensure nationwide geographic and socio-demographic variability, stan-
dardized assessments, trained staff, sufficient clinical volume, and
adherence to the study timeline.

A non-probabilistic, convenience sampling method was used. All eligible
children and their parents were contacted by telephone and/or were
invited to participate, during their outpatient clinic visit, with actual
enrollment depending on patient and caregiver availability (e.g., time or
family and work-related commitments) and access to remote, internet-
enabled devices, as commonly applied in clinical recruitment during the
COVID-19 pandemic. This strategy was considered as the more suitable
one given the longitudinal design across three time points and the clinical
characteristics of the target population (i.e., children with psychopathology
and their caregivers), thereby enhancing feasibility and retention over
time.2*%’

The psychopathological conditions included ADHD, oppositional defiant
disorder/conduct disorder (ODD/CD), movement disorders (including
developmental coordination disorder and Tourette syndrome), specific
learning disorders, anxiety disorders, mood disorders (major or persistent
depression, bipolar disorders and cyclothymia), eating disorders,
obsessive-compulsive disorders (OCD), post-traumatic stress disorders,
schizophrenia spectrum disorders and other psychotic disorders. Not
included were patients with single-gene syndromes, meanwhile patients
with a primary diagnosis of autism spectrum disorder (ASD) levels 2 and 3
and/or intellectual disability were enrolled in a separate, specifically
dedicated, prospective international study.'® All participants were categor-
ized into three distinct macro-groups (formalized as the variable
“diagnostic category”) based on their pre-existing primary diagnoses: a)
“Internalizing disorders”, including depressive and bipolar disorders, anxiety
disorders, OCD and related disorders, and eating disorders; b) “Externalizing
disorders”, including ADHD, ODD, CD, and schizophrenia spectrum
disorders; c) “Other”, including learning disabilities and Tourette syndrome.

For patients with multiple comorbid diagnoses, clinicians identified a
primary diagnosis corresponding to the most prevalent and functionally
impairing condition, and a secondary diagnosis capturing additional
comorbid disorders, based on a clinical judgment process.

The classification of complex cases reflected the dominant psycho-
pathological dimension rather than a simple count of co-occurring
diagnoses and could be identified as an internalizing, externalizing pattern
or other.

Data collection

Pre-COVID clinical and sociodemographic data were collected using a
clinical research form. This information included age, sex, residential area®
(e.g., rural/suburban/urban), socioeconomic status (SES) according to
Hollingshead Four-Factor Index of SES,* primary and comorbid psychiatric
diagnosis according to DSM-5 criteria,>® symptoms severity rated by the
Clinical Global Impression®' and the Children’s Global Assessment Scale.>?
SES was computed based on parental education and occupation.
Educational attainment was coded separately for each parent using a
seven-level scale reflecting the highest level completed, ranging from less
than seventh grade to postgraduate or professional training. Occupation
was likewise coded on a nine-level scale, ranging from unskilled or menial
occupations to higher executive and major professional roles. For each
parent, an SES score was derived by weighting education and occupation
differently, and then summing these components. The participant’s SES
was calculated as the average of the two parental scores; when data were
available for only one parent, that value was used directly. The resulting
SES scores ranged from 8 to 66, and were subsequently grouped into five
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ordered categories for analytical purposes, commonly used in psycholo-
gical research®: low (8-19), middle-low (20-29), middle (30-39), middle-
high (40-54), and high (55-66).

Children/adolescents and their parents completed, respectively, the
Young Person Covid Questionnaire (YP-CQ) and the Parent Covid
Questionnaire (P-CQ), at three time-points: TO (July-December 2020,
early pandemic stage), T1 (February—March 2021, acute pandemic stage),
and T2 (February-March 2022, later pandemic period). The question-
naires were self-administered by participants, without the presence or
involvement of clinical personnel during completion. Parents and
children completed their respective surveys independently, with no
access to each other’s responses, to ensure the integrity of the individual
reports. For each family, a single parent was designated to complete the
parent survey, and the same parent consistently completed the
questionnaire at the follow-up assessments. To avoid within-family
clustering, each family contributed data for only one child. In cases
where more than one sibling was in care, only the first child was
included in the study.

The two questionnaires were derived from the electronic questionnaires
of the project “The Coronavirus Health Impact Survey (CRISIS)”, developed
through a collaboration with the National Institute of Mental Health, and
the Child Mind Institute and the NYS Nathan S. Kline Institute for
Psychiatric Research.>*

The Italian version was created through translation and back-translation.
The electronic questionnaires and their responses were stored, via the
REDCap platform (https://www.project-redcap.org/), on the Cagliari Uni-
versity servers.

The YP-CQ consists of 30 questions aimed at evaluating the following
domains: health status/COVID-19 exposure, emotions/concerns and
behaviors, impact of emotions and behavior, experience of mental health
care, education, and everyday life (see Appendix B).

The P-CQ consists of 66 questions aimed at assessing the following
dimensions: health status/COVID-19 exposure, child’s emotions/concerns,
changes in the child’s relationships, experience of mental health care for
the child, childhood and education services, work-family balance, home
environment, parent’s emotions/concerns, changes in the parent's
relationship, financial problems (see Appendix A).

Responses to the items in both questionnaires were evaluated on a
5-point Likert scale, ranging from 1 (improvement) to 5 (worsening).

Statistical and data analyses

The statistical analyses were carried out with the software Jamovi®®
(release 2.3.28; The jamovi project. jamovi, 2024). Descriptive statistics were
computed for all study variables, and their distributions were examined to
assess normality and identify potential outliers.

Both the child and parent samples were randomly split into two
subgroups. Explorative factorial analysis (EFA) was conducted on
subsample 1 and confirmative factorial analysis (CFA) on subsample 2,
the Bartlett test®® and the Kaiser-Meyer-Olkin test>’*® were employed to
assess the suitability of the data. The parallel analysis and the scree plot
criteria were used preliminarily to identify the number of factors to retain
in the questionnaire. The Weighted Least Squares Method of factoring and
the oblique promax rotation were applied.

The CFA was used for the second random subsample (respectively for
parents and children), using as a method Diagonally Weighted Least
Squares (DWLS) estimation.>® We assessed the goodness of fit for two
models: considering a single factor solution (model 1), then applying the
correlated factor solutions, identified in the previous EFA (model 2).

Test-retest validity was appraised with Pearson’s r coefficients of
correlation, between the factors scores calculated at the 3 time points
(at TO, T1 and T2).

The relationship between sociodemographic characteristics (age and
SES) and questionnaire factors was calculated using the non/parametric
Spearman’s Rho correlation.

For both parent- and child-report data, we first evaluated whether
attrition at T2 was associated with any systematic baseline differences
between completers (“stayers”) and non-completers (“leavers”). To this
end, a descriptive attrition analysis compared key baseline characteristics
—namely age, SES, area of residence, baseline factor scores, and the
completion of the parent baseline questionnaire—for stayers vs leavers.

To investigate potential sources of missingness and assess the
plausibility of the Missing At Random (MAR) assumption, we conducted
a binary logistic regression predicting dropout at T2 from baseline
covariates. Dropout was modestly associated with certain observed
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variables (e.g., age and area of residence), but not with the factor
variables, supporting the use of model-based approaches under MAR.

We explored the nature of missingness in two further ways: assessing
whether missingness was related to observed data (supporting MAR
assumptions); conducting Little's MCAR test (results reported in the
Appendices Children and Parents).

Finally, we applied linear mixed-effects models (LMMs) to analyze
changes in outcome scores across time and factors, accounting for intra-
individual variability and center-level clustering. Accordingly, we fitted
Linear Mixed-Effects Models (LMMs) estimated via Restricted Maximum
Likelihood (REML), which are appropriate for handling incomplete long-
itudinal data under MAR when covariates related to missingness are
included. No listwise deletion or multiple imputation was applied, and all
available data were included in the models to preserve statistical power
and minimize bias.

Although SES could be treated as a continuous variable, using a
categorical specification avoids imposing linearity assumptions and
facilitates the examination of interaction effects (e.g., SES x factor, SES
X time).

RESULTS

A total of 523 families (n =983 participants) were enrolled
(Table 1, Fig. 1). Rates of questionnaire completion and loss to
follow-up, for both children and parents, are presented in the flow
diagram (Fig. 2). From baseline to T2, the dropout rate was 59.1%
(309/523). The patients (340 males and 183 females) had a mean
age of 12.8 years (SD=2.9). At baseline, 34.4% (n=172) were
attending primary school, 31.2% (n=156) in lower secondary
school, and 34.4% (n = 172) upper secondary school.

Most (53.5%, n =272) lived in urban areas, 38.0% (n=193) in
suburban, and 8.3% (n=42) in rural areas. SES was available for
462 families. Socio-demographic characteristics are shown in
Table 2.

Based on the 3 diagnostic categories, 30.1% of the patients
(n=152) had an internalizing disorder, 58.8% (n=297) an
externalizing disorder, and 11.1% (n = 56) other disorders (Table 3).
Furthermore, 48.6% (n = 254) had only one psychiatric diagnosis,
while the remaining 51.4% (n=269) had at least another
comorbid disorder.

At baseline, 9.2% (n=48) were receiving pharmacotherapy,
25.4% (n = 133) non-pharmacological treatment, 41.3% (n = 216)
both pharmacological and non-pharmacological interventions,
and 108 (20.6%) no specific intervention. Data about treatment
were unavailable for 18 children (3.4%).

Exploratory factor analysis and confirmatory factor analysis

Parents sample. In the parents’ subsample, the explorative factor
analysis (EFA) with oblique rotation (promax) was conducted on
20 items of the questionnaire. The graphical criterion based on the

Table 1. Distribution of participating families by study site in Italy
(n=523).

Sites N. of families (%)
Cagliari 113 (21.6)
Sassari 71 (13.6)

Turin 14 (2.7)

Pisa 9 (1.7)

Lodi 36 (6.9)

Rome 8 (1.5)

Naples 103 (19.7)
Genoa 34 (6.5)

Milan 21 (4.0)
Bolzano 114 (21.8)
Total 523 (100)
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.

Cagliari

Fig. 1
families at each site.

scree-plot and the results of the parallel analysis*® suggested a
factorial structure defined by 3 factors (see Fig. ST and Table S1 for
eigenvalues and Table S2 for factor loadings after rotation in
online Supplementary Materials). The items included in the factor
analysis for parents’ report are underlined in Appendix A.

Three factors had eigenvalues over Kaiser’s criterion of 1 and, in
combination, explained 36.1% of the total variance. The items that
loaded strongly on the same factors suggest the following
interpretations: Factor 1 (Child Emotionality) captures parents’
perceptions of their child’s emotional and psychological states;
Factor 2 (Parent Emotionality) reflects parents’ own emotional
responses and psychological adjustments; and Factor 3 (Child
Concerns) represents the parents’ observations of their child’s
specific worries and fears (see Table S2, in online Supplementary
Materials).

A further CFA confirmed the three-factor structure, consistent
with the results of the EFA (see Table S4 and S5 in online
Supplementary Materials).

Children/adolescents sample. In the children/adolescents’ first
subsample, an explorative factor analysis (EFA) with oblique

SPRINGER NATURE

Recruitment by study site and geographic distribution of participants families. Circle size is proportional to the number of enrolled

rotation was conducted on the 17 items. The EFA identified four
factors with eigenvalues greater than 1, explaining 41.2% of the
total variance (see Fig. S2 for scree-plot, Table S6 for eigenvalues
and Table S7 for factor loadings in online Supplementary
Materials). The items included in the factor analysis for the child
report are indicated by underlining in Appendix B.

Four factors were retained in the final analysis and were
interpreted as follows: Factor 1 (Child/Adolescent Emotionality)
reflects the emotional well-being and psychological states of
children/adolescents, including happiness, anxiety, sleep quality,
and agitation; Factor 2 (Mental Health Support) captures the
perception of changes in the quality and quantity of mental health
services and satisfaction with such support; Factor 3 (Child/
Adolescent Behavior) represents behavioral difficulties, such as
irritability, aggression (both exhibited and experienced), and
challenges in self-regulation; and Factor 4 (Child/Adolescent
Concerns) encompasses specific worries, particularly those related
to health and contagion risks.

In the subsequent Confirmatory Factor Analysis (CFA) (carried
out in the second subsample) the four-factor model identified
from the previous EFA was confirmed, demonstrating alignment
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Total enrolled at TO
N =523

y

L2

Parents completed questionnaire TO
N = 481/523 (92%)

Children completed questionnaire TO
N =502/523 (96%)

l

l

Parents completed questionnaire T1
N = 253/523 (48.4%)
Dropout rate (51.6%)

Children completed questionnaire T1
N =210/523 (40.1%)
Dropout rate (59.1%)

l

!

Parents completed questionnaire T2
N = 214/523 (40.9%)
Dropout rate (59.1%)

Children completed questionnaire T2
N =165/523 (31.5%)
Dropout rate (68.5%)

Fig. 2 The flow diagram shows the number of subjects who completed the questionnaires at the three selected time points.

Table 2. Baseline demographic and clinical characteristics of the
study patients.

Socio-demographic characteristics (N =523)

Age, y

Mean (SD) 12.77 (2.93)
Range 5-18
Gender, n (%)

Male 340 (64)
Female 183 (36)
School, n (%)

Primary 172 (34.4)
Lower secondary 156 (31.2)
Upper secondary 172 (34.4)
Residential area, n (%)

Urban 272 (53.5)
Suburban 193 (38.0)
Rural 42 (8.3)
Socioeconomic status, n (%)

Low 139 (30.1)
Lower-middle 116 (25.1)
Middle 90 (19.5)
Upper-middle 91 (19.7)
High 26 (5.6)

with the results of the explorative approach (see Tables S8 and S9
in online Supplementary Materials).

Correlation with sociodemographic characteristics

The factors at all time points were also correlated with age and
SES. Correlation analyses were performed for both parent and
adolescent groups using the non-parametric Spearman’s Rho
coefficient. Within the parent questionnaire, no significant
correlation between the child’s age and any factor was found. A
higher SES was associated with better emotional well-being in
children/adolescents, measured by the “Child Emotionality” factor,

Pediatric Research

Table 3. Primary clinical diagnoses and diagnostic categories.
Diagnostic category N (%)
Externalizing disorders

ADHD 262 (50.0)
Disruptive mood dysregulation 16 (3.0)
disorder

Disruptive, impulsive, and conduct 12 (2.3)
behavior disorders

Schizophrenia spectrum and other 7 (1.3)
psychotic disorders

Internalizing disorders

Anxiety 45 (8.6)
Mood disorders 35 (6.7)
Feed disorder 23 (4.4)
Stress-related disorders 22 (4.2)
Obsessive-compulsive disorder 16 (3.0)
Communication disorders 7 (1.3)
Somatic disorders 3 (0.6)
Autism spectrum disorder 1(0.2)
Other disorders

Specific learning disorders 47 (9.0)
Tic/Tourette 9 (1.7)
Diagnosis not available info 18 (3.4)
Total 523 (100)

in both 2020 (TO: Rho = —0.197, p =0.001) and 2021 (T1: Rho =
0.141, p=0.034), with a progressively decreasing correlation
coefficient, indicating a weakening of the relationship between
the two variables. This correlation disappeared entirely in 2022. In
contrast, the “Parent Emotionality” factor correlated with SES at all
time points showing a stronger correlation in 2022 compared to
previous years (TO: Rho = —0.100, p = 0.037; T1: Rho = —0.134,
p =0.045; T2: Rho = —0.230, p =0.001). A higher SES was also
significantly associated with lower parent-reported Child Con-
cerns, but only in 2021 (T1: Rho = —0.156, p = 0.019).
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Table 4. Linear mixed-effect model: parent-reported measures fixed effect.
Predictor Estimate
Intercept -41.70
Parent emotionality factor -0.037
Child concerns factor -0.793
SES -0.101
Time (2020, 2021, 2022) 0.022
Diagnostic category -0.015
Parental participation 0.147
Area of residence -0.02
Age (scaled) 0.013
Factor parent emotionality x SES 0.026
Factor child concerns x SES 0.054

Reference categories are Child Emotionality factor; SES = lowest level.
Bold characters are those for which a significant p value was detected.

3.00
2.75
SES Level
3 250 1
g 2
ks
£ - 3
E 2.25
g2 —)
5
2.00
1.75
F1 F2 F3
Factor

Fig. 3 Model-predicted factor scores across SES levels (parent
report). Lines show model-predicted scores for each factor across
socioeconomic status (SES) levels (1 = low to 5 = high). Factors were
defined as F1 = Child Emotionality, F2 = Parent Emotionality, and F3
= Child Concerns. Scores were slightly higher (indicating greater
impairment) at lower SES levels and slightly lower at higher SES
levels, although differences were small. Child Emotionality and
Parent Emotionality did not differ substantially from each other,
whereas Child Concerns showed markedly lower scores than the
other factors.

In the patients’ questionnaire, older adolescents reported a
more positive perception of mental health services (TO: Rho =
0.142, p =0.002); this relationship was present only in 2020 but
not in 2021 or 2022.

Similarly to the findings in parents, a significant correlation was
observed between SES and the “Child Emotionality” factor in both
2020 (TO: Rho = —0.101, p =0.032) and 2021 (T1: Rho = —0.155,
p = 0.033), while no correlation was found in 2022: higher SES was
associated with greater emotional and psychological well-being as
self-reported by adolescents. A significant association between
SES and behavioral difficulties and self-regulation challenges
emerged only in 2021, with participants from higher socio-
economic backgrounds exhibiting fewer behavioral problems and
better self-regulatory capacities (T1: Rho = —0.155, p = 0.033).
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Std. Error t-value p-value Sig.
33.65 -1.24 0.215
0.066 -0.56 0.579
0.066 -11.97 <0.001 *rx
0.024 -4.23 <0.001 *rx
0.017 1.33 0.185
0.042 -0.36 0.722
0.359 0.41 0.682
0.04 -0.40 0.689
0.025 0.52 0.617
0.024 1.08 0.281
0.024 2.26 0.024 *

Linear mixed-model analysis on parent survey

To examine the effects of psychological and contextual variables
on the outcome across the three time points, we employed Linear
Mixed-Effects Models (LMM:s) using restricted maximum likelihood
estimation (REML). Given the hierarchical structure of the data—
with repeated measures nested within individuals—a random
intercept was specified for participant ID to account for within-
subject dependencies.*'

Model evaluation and selection: in the initial phase, we
evaluated a model that included a random intercept for the
geographic area of residence, in addition to the participant-level
intercept. However, this more complex model did not improve
model fit over the simpler model with participants as the sole
random effect (x*(1) =0.00, p=1.00), and the variance compo-
nent for area was estimated as zero. Therefore, the area random
effect was excluded from the final model in favor of parsimony
and to avoid overparameterization. This decision was also
supported by model comparison metrics (AAIC = +2.0), indicating
no benefit in retaining the additional random term.

Final model specification: the fixed effects in the final model
included: time (2020, 2021, 2022), questionnaire psychological
factor (Child Emotionality, Parent Emotionality, Child Concerns),
SES (treated as ordinal), diagnostic category (treated as
categorical), parental participation at baseline, area of residence,
age (standardized), the interaction between questionnaire
psychological factor and SES. The random intercept was
specified for each participant. The final model demonstrated
satisfactory convergence, and no issues related to multicolli-
nearity or singularity were identified. Residual diagnostics
suggested acceptable model fit. The statistical modeling work-
flow is reported in Appendix Parents. No significant effects were
found for time, diagnostic category, parental participation at TO,
and area of residence, suggesting that these variables did not
meaningfully contribute to variation in the outcome in this
model. However, although SES plays a significant role overall, its
influence is attenuated in the context of Child Concerns (Table 4;
Fig. 3).

Although area of residence was initially considered as a
hierarchical level, its contribution was found to be negligible
and excluded to retain a parsimonious model.

Linear mixed-model analysis on child/adolescent survey

In parallel with the procedure applied in the parent sample, to
evaluate the criterion validity of the factor scores within the child-
report sample, we conducted linear mixed-effects models (LMMs)
to examine changes over time, differences among factor types,
and the role of covariates including SES, clinical characteristics,
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Table 5. Linear mixed-effect model: child-reported measures fixed effects.

Predictor Estimate Std. Error df t-value p-value Sig.
(Intercept) 2.620 0.344 443 7.61 <0.001 *x%
Mental health support (vs child emotionality) 0.325 0.060 2489 5.40 <0.001 bl
Child behavior -0.814 0.060 2488 -13.52 <0.001 *x%
Child Concerns -0.655 0.060 2488 -10.88 <0.001 bl
SES 2 (vs 1) -0.249 0.078 1398 -3.19 0.001 **
SES 3 -0.307 0.086 1280 -3.58 <0.001 *x%
SES 4 -0.261 0.085 1149 -3.07 0.002 **
SES 5 +0.031 0.128 1271 0.24 0.810 ns
Time 2021 -0.048 0.032 1364 -1.50 0.135 ns
Time 2022 +0.003 0.036 207 0.09 0.932 ns
Age (scaled) +0.029 0.021 394 1.36 0.173 ns
Parental participation (yes) +0.387 0.333 426 1.16 0.245 ns
Diagnosis = 1 -0.043 0.049 362 -0.87 0.384 ns
Diagnosis = 2 -0.120 0.073 329 -1.64 0.103 ns
Area of residence 1-3 all ns - - - >0.05 ns
Child Emotionality factor served as the reference.

Table 6. Interaction effects between factor and socioeconomic status (SES) in the child-reported model.

Interaction term Estimate Std. Error df t p Sig.
Mental health support x SES 2 +0.263 0.092 2492 2.86 0.004 **
Mental health support x SES 3 +0.207 0.098 2490 2.10 0.035 *
Mental health support x SES 4 +0.258 0.096 2490 2.68 0.007 **
Child concerns x SES 4 +0.226 0.096 2488 2.36 0.018 *
Other interactions - - - - ns -

and parental participation. The model accounted for repeated
measures within individuals and recruitment center clustering.

Model selection and specification. Model comparison procedures
were conducted using likelihood-ratio tests (LRT) under Maximum
Likelihood (ML) estimation to determine the optimal random-
effects structure and the necessity of including interaction terms.

Final model specification. The final model included random
intercepts and random slopes for time at the individual level,
random intercepts for center (Cat_site); the fixed effects included
factors (Child Emotionality, Mental Health Support, Child Behavior,
Child Concerns), time, SES, age (scaled), parental participation at
baseline, diagnostic category, and area of residence; an interaction
term between factor and SES level, based on theoretical and
empirical grounds.

Model comparisons confirmed the appropriateness of including
random slopes for time (AAIC = -6.5, p=0.0049), while the
inclusion of the factor x SES interaction improved model fit, albeit
marginally (AAIC = -4.4, p =0.075), thus retained for interpretive
purposes (See Appendix Children).

No significant changes were detected over time at the group
level, and neither age, diagnostic category, nor area of residence
were significant predictors in this model. The Mental Health
Support factor was associated with significantly higher scores,
while Child Behavior and Child Concerns related to Covid-19
infection were consistently lower than the Child Emotionality
factor. SES showed a strong main effect, with children from
intermediate SES levels (2-4) scoring significantly lower indicating
a better psychological condition (Table 5). Significant interaction
effects emerged for the Mental Health Support factor with SES
levels 2, 3, and 4, indicating that the expected SES gradient was
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less pronounced for this factor (Table 6).

A similar pattern was observed for the Child Concerns x SES
interaction: children in lower SES still scored significantly lower
(better perceived mental health support) though this was
moderated slightly by the interaction term. The plot of estimated
marginal means (EMMs) shows diverging SES trajectories across
factors: Mental Health Support demonstrates relative SES invar-
iance (flat lines across SES levels), Child Behavior and Child
Concerns factor show steeper gradients, consistent with SES
sensitivity (Fig. 4).

Random-effect individual variability was considerable. In
particular, inter-individual variability in time-related change was
virtually negligible in 2021, but became more evident in 2022,
indicating meaningful between-subject heterogeneity in long-
itudinal trajectories despite the lack of a significant group-level
mean change over time.

The contribution of center-level clustering was low but retained
to account for site-specific recruitment variability. The small but
non-zero center variance supports model specification that
includes center as a random effect.

DISCUSSION
This study represents one of the most extended longitudinal
investigations about the psychological impact of the COVID-19
pandemic on children and adolescents with pre-existing psycho-
pathological conditions, incorporating perspectives from both
children and their parents up to the later phase of the pandemic.
The psychological and behavioral symptom profiles remained
relatively stable across the various phases of the pandemic,
without significant fluctuations in response to the various public
health measures enacted. These results align with previous reports
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Fig. 4 Model-predicted factor scores across SES levels (Child
report). Lines show model-predicted scores for each factor across
socioeconomic status (SES) levels (1 = low to 5 = high). Factors were
defined as F1 = Child Emotionality, F2 = Mental Health Support, F3
= Child Behavior, and F4 = Child Concerns. Although modest, a
factor-by-SES interaction was observed for Child Emotionality and
Child Behavior, whereas predicted scores largely overlapped across
SES levels for Mental Health Support. Overall, Child Emotionality
scores were higher than those for Child Concerns and Child
Behavior.

of emotional and behavioral stability in early stages of the
pandemic, suggesting adaptability and resilience.'®*? Conversely,
an increase in parental stress was observed in the initial phase of
the pandemic (spring 2020),*>** followed by a decrease in
internalizing problems and post-traumatic stress symptoms during
the summer months.'®

Our findings diverge from other longitudinal studies that
reported fluctuating symptom patterns during the pandemic in
children and adolescents with neuropsychiatric disorders. An
increase in internalizing symptoms during stricter lockdown
phases, followed by signs of recovery, has been reported.?’*?
Externalizing disorders and behavioral symptoms, such as
oppositional behaviors and temper outbursts, were linked to
reduced opportunities for socialization and diminished parental
and peer support.®® It should be noted, however, that these
studies focused on the early stage of the pandemic without
assessing long-term course.

In our study, parents reported that their children had relatively
low levels of concern about getting infected with COVID-19
although a high impact on emotional state (Emotionality factor),
including sadness, vulnerability, or emotional distress. Patients
with internalizing symptoms did not differ from subjects with
externalizing disorders. In line with parents’ surveys, children and
adolescents reported low emotional well-being in spite of low
concerns about COVID-19 contagion. Similarly, O’Connor et al.
with their CRISIS survey administered between May 2020 and April
2021 found high levels of negative mood and of concern about
COVID-19 infection.**

Although our study did not include pre-pandemic data,
our findings are consistent with a deterioration in emotional
well-being found in other studies. Thomson et al. (2023) reported
elevated levels of anxiety in children as perceived by parents
compared to pre-pandemic periods.** Likewise, Panchal et al.
(2023) found a significant increase in anxiety and depression,
particularly among children with pre-existing psychopathology,
based on parental reports.*®
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Our study demonstrates a clear convergence across informants
(parents and children), suggesting a shared perception of
emotional difficulties. Interestingly, parents’ self-reported emo-
tional well-being was comparable to the level of emotional well-
being they attributed to their children, suggesting that the
pandemic’s impact affected the entire family. Existing literature
documents in fact an increased family stress during the pandemic,
likely driven by the heightened caregiving burden associated with
school closures, job loss or employment changes, financial
insecurity, and deteriorations in children’s mental health.*” More-
over, as reported in qualitative studies, many families had to
compensate for reductions in services support, taking on an even
more central role in addressing their children’s mental health
needs.*®

In the self-report questionnaire, despite a negative emotional
state, children reported relatively few behavioral difficulties, such
as irritability and aggressive behaviors. Importantly, in accordance
with Kourgiantakis et al.,*® children reported low perceived quality
of—and low satisfaction with—mental health support services
expressing negative evaluations of the quality of care received
during the pandemic period. Several studies reported, in fact, a
reduction in access to services from the early phases of the
pandemic.**~>’!

Finally, our data indicate the dynamic nature of the relationship
between SES and mental health in both patients and their parents
during the entire course of the pandemic.

Several studies have highlighted the influence of SES on the
developmental trajectories and mental well-being of children,
and these effects may be further exacerbated by prolonged
stress.>®> However, the existing literature shows mixed evidence.
SES was not associated with psychopathology in Argentine
youth,*® but the sample was primarily composed of middle- to
upper-class families, potentially buffering the impact of economic
inequalities.

Our findings align with those reported by Davico et al. (2024)
and Conti et al. (2020), confirming the relevance of SES in shaping
the psychological well-being of both young patients>>*® and their
parents. These results are consistent with O’Connor et al.,, who
showed that greater difficulties were experienced by children and
adolescents from more socioeconomically disadvantaged back-
grounds.** Expanding on these short-term reports, our study
shows that higher SES was associated with better emotional child
well-being, during the first two years of the pandemic
(2020-2021), a relationship that weakened in 2022. Conversely,
in parents, the link between SES and emotional well-being
strengthened over time, underscoring the cumulative impact of
economic pressures and increasing family responsibilities on
adults.

Notably, our data indicate that the benefits associated with
higher SES are attenuated when considering children’s self-rated
perceived quality of mental health support, suggesting the
pandemic and the resulting reorganization of services may
have dampened socioeconomic inequalities. During the pan-
demic, emergency services were reducing routine service
provision and continuity of care®' In this context, low
satisfaction with mental health care services may reflect
system-wide limitations in availability and organizational dis-
continuity, potentially affecting even higher-SES families for
whom the opportunity to compensate through private care may
also have been constrained.

While using baseline SES is supported by national trends
and the relative stability of core SES components in Italy, the lack
of repeated SES measurements over follow-up limits our ability to
capture potential individual-family level socioeconomic fluctua-
tions. Socioeconomic conditions can vary over time, especially
under economic uncertainty, affecting children’s developmental,
behavioral, and educational outcomes. Changes in employment,

57,58
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income, or occupational status can alter family SES.>>®° Conse-
quently, using baseline SES may oversimplify socioeconomic
trajectories and their potential influence on child outcomes.

Several factors have, however, influenced children’s emotional
well-being during the COVID-19 pandemic, independently of SES.
For instance, unhealthy lifestyle habits such as low levels of
physical activity and prolonged exposure to digital media, and
adverse family environment including parental mental health
difficulties.®’ Conversely, other factors, such as parenting style and
the quality of parental emotional investment have been identified
as mediators in the association between SES and children’s
emotional symptoms.?

Parents, too, were deeply affected by lockdown measures. The
need to simultaneously manage work, household responsibilities,
and childcare—often without external support—constituted a
major source of stress, potentially compromising their ability to
provide the emotional stability needed by their children.®®

These findings call for a deeper reflection on how different
generations may be shaped by distinct risk factors and underscore
the complexity of psychosocial realities, which cannot be
adequately explained through simple, linear causal models.
Instead, there is a growing need for integrative and systemic
frameworks capable of capturing the interplay among socio-
economic, environmental, familial, and individual variables,
thereby informing more nuanced theoretical models and guiding
future research.

Strengths of the study
This study was the first to examine the long-term course of
psychiatric symptoms and well-being of children and adolescents
with pre-existing psychopathology during COVID-19 pandemic.
The broad geographic distribution across Italy, involving 10
child and adolescent neuropsychiatry centers, enabled the
inclusion of a sizable and geographically diverse sample of the
population.
The sample size in this heterogeneous cohort allowed for the
diversification across diagnostic categories, providing an oppor-
tunity for differentiated analysis of symptom trajectories.

Limitations

The non-probabilistic, convenience-based recruitment strategy
might have introduced selection bias. In addition, nonresponse
bias cannot be ruled out, as completers differ.** Therefore, p-
values and confidence intervals should be interpreted cautiously
—as measures of uncertainty under the model—rather than
definitive evidence for population-level inference. These points
may limit the external validity of the study and warrant caution
when generalizing the results to broader clinical or community
populations.

The dropout rate is noteworthy. However, the data analysis
supports a Missing At Random (MAR) assumption based on
observed associations between dropout and baseline covariates.

There was heterogeneity among clinical sites as to the number
of participants. Unmeasured site-level factors (e.g., service
organization, local resources, or contextual differences) may have
contributed to outcome variability.

Accounting for within-family changes in SES over the study
period can represent an important limitation. For these reasons,
we underscore the need for future studies to incorporate more
dynamic and context-sensitive SES measures (e.g., employment
loss, remote schooling burden, access to digital resources) to trace
socioeconomic changes over time and better model their
implications for developmental outcomes. Finally, due to the
absence of a control group, it cannot be concluded that the
observed patterns are specific to the patients with pre-existing
psychopathology.
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CONCLUSIONS
Overall, our data support the hypothesis that the pandemic
simultaneously affected (i) the emotional well-being of children
and adolescents and their parents, (ii) the perceived quality of
mental health care, and (iii) the structure of socioeconomic
inequalities, attenuating some advantages typically associated
with more privileged conditions among younger service users.
This study may inform social interventions and support policies
in managing crises and promoting the psychological well-being of
minors and adults, and guide future research on individualized
intervention strategies in at-risk youth populations.

DATA AVAILABILITY
Data are available in the Supplementary Materials or on request to the corresponding
author.
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