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Abstract
Parental stress is related to child mental health problems, with numerous evidence indicating that it is an important predictor of 
parenting and parent-child relationship. New approaches to psychopathology could be particularly informative for clinical research, 
however, there is limited research that employs network analysis with parents. Network analysis could contribute to a better 
understanding of the relationship between child mental health problems and parental stress by highlighting the most central nodes 
and how the two constructs influence each other. The scope of the study was to identify potential new intervention targets to reduce 
the mental health problems of children and prevent contagion between parent stress and child psychopathology. Furthermore, we 
also sought to test whether the dynamic between parental stress and child psychopathology differs across the level of parent stress 
and child total difficulties. In this endeavor, we had three main directions. First, we estimated a network at the level of child mental 
health problems and identified the most central nodes. Second, we mapped the main paths through which parent stress and child 
mental health problems communicate with each other. Third, we investigated the network invariance across the level of parent 
stress (high vs moderate) and child mental health problems (low vs. high total difficulties). Participants (N = 1014) were parents 
of children with ages between four and 17 years old. The analyses were conducted in RStudio. Results indicated that perceived 
coping was a central node, bridging the two constructs. The global strength of the network was higher for parents who reported 
high levels of stress compared to those who reported only moderate levels of stress. In contrast, we found that the global strength 
of the network was lower for children with high levels of total difficulties compared to those with low levels of total difficulties. In 
conclusion, we argue the importance of focusing on the targeting nodes with high bridge centrality, such as perceived coping, for 
designing prevention and intervention programs. Future research should use temporal dynamics between parental stress and child 
mental health problems and explore mechanisms between the two constructs.
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Introduction

Perceived stress represents the appraisal of situations as 
stressful and not having the resources to face the condition 
(Lazarus and Folkman, 1984). There is extensive research 

documenting that parents report increased stress compared to 
adults without children (American Psychiatric Association, 
2020). Parental stress is an important predictor of parenting 
and parent-child relationship. Namely, increased parental stress 
is associated with negative parenting practices (e.g., corporal 
punishment) (Liu & Wang, 2015) and negatively associated 
with parent-child relationship (Chung et al., 2020).

Currently, it is critical to examine parental stress, as 
families worldwide face a variety of stressors that compro-
mise their well-being. Research indicates that COVID-19 
pandemic has been associated with an increase in parental 
stress as a result of the accumulation of stressors (Brown 
et al., 2020) that, consequently, will lead to an increase in 
adverse childhood experiences (Calvano et al., 2021). Dur-
ing the COVID-19 pandemic, parent stress is significantly 
related to child abuse potential and parental distress (anxiety, 
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depressive symptoms, and sleep problems) (Brown et al., 
2020). However, during the COVID-19 pandemic, parental 
stress increased and has not reverted to pre-pandemic val-
ues (Adams et al., 2021), with one in five parents reporting 
a high level of stress, an aspect that indicates the need for 
more research conducted to reduce the deleterious effects.

Parent stress and mental health issues 
in children

Given the increased levels of stress in parents, it is highly 
important to investigate how parental stress is related to child 
mental health. Numerous studies have established a strong 
link between parent mental health (anxiety, depression), stress 
and child psychopathology. There is evidence from research 
conducted with both nonclinical and clinical samples that 
indicates that child internalizing and externalizing problems 
are related to parents' stress. Namely, during the COVID-19 
pandemic, parental anxiety, depressive symptoms, and stress 
have been associated with internalizing and externalizing 
problems in children and adolescents (Barry et al., 2005; 
Jones et al., 2021; Khoury et al., 2021; Whittle et al., 2020).

In a study that uses a transactional perspective on par-
ent stress and child behavior problems, the results indicate 
bidirectionality between parental stress and externalizing 
problems (Stone et al., 2016). In a longitudinal study, mater-
nal daily stress was related to psychological problems of 
children during the pandemic (Köhler-Dauner et al., 2021). 
Namely, children had higher emotional and hyperactivity 
problems during the pandemic if their mothers’ level of 
stress was high. Another study conducted with Italian par-
ents indicated that parental stress was a significant predic-
tor of externalizing problems during the COVID pandemic 
(Giannotti et al., 2021). In a sample of Turkish caregivers of 
primary school children, parental stress was related to psy-
chological problems in children after the start of COVID-19 
pandemic (attention problems, anhedonia, gets angry easily, 
sleeping problems) (Büber & Aktaş Terzioğlu, 2021).

Jones et al. (2021) explored the potential mechanisms by 
which parental stress is related to child outcomes and indicates 
that family conflict mediates the relationship between parental 
stress and child outcomes. Parental stress is related to parental 
hostility during the COVID-19 pandemic, which was a signifi-
cant predictor of changes in externalizing problems between 
before and during the pandemic (Khoury et al., 2021). Parental 
stress is associated with parental anxiety or depressive symp-
toms, which in turn, make parents unresponsive to children’s 
needs and can result in negative parenting practices, which are 
risk factors for child internalizing problems (Bayer et al., 2006).

Though there is extensive evidence concerning the rela-
tionship between stress in parents and psychopathology 
in children, contrasting results come from the literature 

especially in what regards several moderators of this asso-
ciation (e.g., male groups, clinical samples). For instance, a 
meta-analysis indicated that parenting stress is more related 
to child externalizing than internalizing difficulties (Barroso 
et al., 2018).

Network approach to psychopathology

New developments that differ from categorical or dimensional 
approaches to mental health, such as the network approach 
to psychopathology (Borsboom & Cramer, 2013) can 
have important clinical implications in investigating the 
relationship between parental stress and child psychological 
problems. As part of a larger paradigm change in the field of 
psychiatry, network analysis has played a key role. Rather 
than considering disorders as latent sources of symptoms, a 
network approach to psychopathology considers disorders as 
being composed of symptoms that cause and interact directly 
with one another rather than disorders entities (Borsboom 
& Cramer, 2013). Network analysis allows us to identify 
system components (nodes) and unique relationships between 
variables (edges, associations between nodes) (Borsboom 
et al., 2021). Moreover, network analysis can be used to 
identify the central symptoms of a psychological construct, 
that could be regarded as primary targets in prevention and 
treatment.

In recent years, there has been an increase in research 
using network approaches for a wide variety of conditions 
and populations (McNally, 2021). This approach is 
particularly useful and does not rely on an a priori model 
of the cause-and-effect relationship between parental stress 
and child psychopathology. However, network analysis 
could contribute to a better understanding of the relationship 
between child mental health problems and parental stress 
by highlighting the most central nodes and how the two 
constructs influence each other. Furthermore, through 
the identification of nodes, we can inform prevention and 
intervention programs for children mental health problems.

Limited research is done using a network approach 
conducted with parents. Namely, we were able to identify 
very few studies that used network analysis to elucidate 
the symptoms of posttraumatic stress disorders after 
parental bereavement in a sample of Chinese parents (Eli 
et al., 2021), or to examine parental burnout (Blanchard 
et al., 2021; Kalkan et al., 2022). Research that uses a 
network approach to elucidate the interplay between 
different variables and parental stress is scarce. So far, few 
studies have been conducted that used a network approach 
to provide information on the unique connections between 
parenting stress and loneliness (Skjerdingstad et  al., 
2021) where feeling worthless was the most central node 
that connected parenting stress with loneliness. A network 
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approach was also used to discover the dynamic within 
maternal and paternal stress (Hukkelberg & Nærde, 
2021). Therefore, given the advantages offered by using 
a network approach to identify unique hallmarks of the 
relationship between parental stress and child mental 
health problems, and the scarcity of research on this 
relationship, our aim was to provide a unique perspective 
on the relationship between parent stress and child mental 
health problems.

Even though evidence-based treatment for child mental 
health problems exists, parent-related variables (e.g., parent 
stress) can influence treatment outcomes. Network informed 
interventions (Roefs et al., 2022) may surpass existing gaps 
in evidence-based treatment access and will allow us to 
investigate treatment processes (Hofmann et al., 2020). 
Transdiagnostic and individually-tailored interventions are 
efficient (Păsărelu et al., 2017a) and can be informed by 
network approaches.

The present study

The aim of the present study was to examine the dynamic 
between parent stress and child mental health problems in a 
cross-sectional study with Romanian parents. Specifically, 
we aimed: 1) to estimate a network for child mental health 
problems, 2) to reveal the central nodes in a network of child 
mental health problems, 3) to identify bridge nodes that con-
nect parental stress and child mental health problems, 4) to 
investigate invariance of the symptom networks across dif-
ferent levels of parenting stress (moderate- and high levels 
of stress) and child mental health problems (with high vs 
low total difficulties).

To our knowledge, this is the first study to adopt a net-
work perspective for parental stress and child mental health 
problems. Understanding the most important symptoms that 
bridge parental stress and child mental health could have 
important implications for developing prevention and inter-
vention programs for Romanian parents with high levels of 
stress.

Method

Participants

Participants were recruited between April 2021 and Sep-
tember 2021 through online advertisements. Parents (N = 
1014,  Mage = 38.76, SD = 5.81, 93% mothers) of children 
aged between 4-17 years old  (MChild age = 9.99, SD = 3.77) 
were interested in participating in the study.

Procedure

The study was approved by the Ethics Committee of 
Babeș-Bolyai University. Eligible participants were 
recruited online. The ads were posted on social media, 
disseminated through online invitations sent to parent 
groups. After parents signed the informed consent, they 
were invited to complete the two measures regarding child 
problems and parent stress. No incentives were provided 
for participation.

Measures

Demographic information

Basic information regarding participants’ and children’s age 
and gender was collected using a demographic questionnaire.

Internalizing and externalizing problems

The Strengths and Difficulties Questionnaire (SDQ; 
Goodman, 1997) is a brief, 25-item screening questionnaire 
for assessing children’s psychosocial adjustment and 
potential problems, in terms of (1) emotional symptoms (5 
items; e.g., “Often unhappy, downhearted”, “Many fears, 
easily scared”), (2) behavioral/conduct problems (5 items; 
e.g., “Often lies or cheats”), (3) hyperactivity problems 
(5 items; e.g., “Constantly fidgeting or squirming”), (4) 
peer problems (5 items; e.g.,: “Picked on or bullied by 
other children”) and (5) prosocial behavior (5 items; e.g., 
“Helpful if someone is hurt”). For this study the SDQ 
parent-report was administered. Answers are rated on a 
three-point Likert-scale (0= Never true, 1= Sometimes or 
somewhat true and 2= Very true or very often true). Total 
difficulties score ranges between 0 to 40 with higher scores 
between indicating higher mental health problems.

This instrument proved good reliability in the original 
development studies, namely Cronbach’s Alpha for total 
difficulties as reported by parents was .82 (Goodman, 2001). 
Cronbach’s Alpha for the present scale was good, namely .85 
for total difficulties scale.

Parental stress

The Perceived Stress Scale (PSS; Cohen et al., 1983) was 
used to measure parental stress. It consists of 10 items, rated 
on a 5-point Likert scale ranging from 0 (Never) to 4 (Very 
often) which measure the degree to which parents appre-
ciate life events to be unpredictable, uncontrollable, and 
overwhelming (e.g., “In the last month, how often have you 
been upset because of something that happened unexpect-
edly?”, “In the last month, how often have you been angered 
because of things that were outside of your control?”). Total 
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score ranges between 0 to 40 with scores between 0 -13 indi-
cating low stress, 14-26 moderate stress, and scores between 
27-40 indicating high perceived stress.

This instrument proved adequate reliability in the origi-
nal development study, namely Cronbach’s Alpha was .78 
(Cohen, 1988). In the present study, the scale has good inter-
nal consistency, Cronbach’s Alpha is .83.

Statistical analysis

The analyses were conducted in RStudio (R Studio Team, 
2019) and the R script could be found in the supplementary 
materials. The main R packages used were ‘dplyr’ (Wickham 
et al., 2021), ‘bootnet’ (Epskamp & Fried, 2020), ‘qgraph’ 
(Epskamp et al., 2020), ‘NetworkComparisonTest’ (van 
Borkulo et al., 2019), ‘networktools’ (Jones, 2020), ‘mice’ 
(van Buuren et al., 2020), ‘EGAnet’ (Golino et al., 2022), 
and ‘psych’(Revelle, 2021).

Exploratory analyses

Firstly, we reverse scored the items of SDQ, except for the 
Prosocial behaviour scale, and PSS. We computed the per-
centage of missing data and we also examined data compli-
ance with the normality assumptions. Missing values were 
handled via a multivariate imputation generated with the 
R-package ‘mice’ (van Buuren et al., 2020; Zhang, 2016). 
Multivariate outliers were identified via Mahalanobis dis-
tance (set for a χ2 = 66.61, p < .001) and excluded from the 
subsequent analyses. Univariate and multivariate normality 
assumptions were examined by computing Skewness and 
Kurtosis. Acceptable ranges for Skewness are between – 2 
and +2 while for Kurtosis are between – 7 and +7 (Hahs-
Vaughn, 2016).

Network estimation

Firstly, we have examined the topological overlap of the 
items of SDQ and PSS. Topological overlap appears when 
two or more nodes are functionally indistinguishable which 
might be the result of the fact that the concerned nodes 
regard the same psychological instance (McNally, 2021). 
Furthermore, a high level of topological overlap could 
lead to misleading values of the centrality indices or could 
generate covariance matrixes that are not positive definite 
(McNally, 2021). Topological overlap was examined and 
handled as described by Christensen et al. (2020). The items 
identified as topologically overlapping were combined into 
a reflective latent score (Christensen et al., 2020). Data 
containing the latent scores (the combination of the topo-
logical overlapping items) and the values of the items (the 

ones which were not redundant to each other) were further 
analysed.

We estimated a regularized partial correlation network 
based on Gaussian graphical model (Costantini et al., 2015). 
In this network, the variables are represented by nodes that 
are undirectedly connected (Epskamp et al., 2018). The 
thickness of the edges, the lines connecting the nodes, is 
directly proportional to the strength of the relationship 
between nodes. Green lines stand for positive relationships 
while the red ones stand for negative relationships. The edge 
weight between two nodes is computed by controlling for the 
confounding effect of all the other variables from the model 
(Epskamp et al., 2018). To obtain a sparse and interpretable 
network we applied ‘least absolute shrinkage and selection 
operator’ (Tibshirani, 1996) to exclude from the model the 
edge-weights with values close to zero. The degree of regu-
larization is controlled by a tuning parameter which in our 
case was set to 0.5 (Epskamp & Fried, 2018).

Network stability

Network stability has two main components: edge weights 
accuracy and centrality indices stability. Edge weights accu-
racy was assessed via examining the 95% confidence interval 
generated through nonparametric bootstrapping (Epskamp 
et al., 2018). Wider the 95% confidence interval is, poorer 
the accuracy of edge weights is.

The stability of the centrality indices was examined via 
correlation stability coefficient (CS-coefficient) by using the 
case-dropping subset bootstrap approach (Epskamp et al., 
2018). To interpret the centrality indices, CS-coefficient 
should be larger than 0.5 (Epskamp et al., 2018) which indi-
cates good stability of the centrality indices.

Centrality indices

We estimated the centrality indices that are usually com-
puted in network analysis, namely strength, closeness, 
betweenness. Strength is computed by summing the abso-
lute values of the edge-weights a node has with all the other 
nodes from the model, closeness indicates the degree to 
which a node is connected with all the other nodes from the 
model, and betweenness reflects the number of instances in 
which a node is the shortest way between two nodes (Cos-
tantini et al., 2015). Expected influence is computed by sum-
ming up the weights all edges a node has, irrespective if the 
edges are negative or positive (Robinaugh et al., 2016).

We also computed several bridge centrality indices, 
namely bridge strength, bridge closeness, bridge between-
ness, and bridge expected influence (Jones et al., 2019). The 
bridge centrality indices were computed between the items 
of PSS (i.e., parent stress) and the ones of SDQ (i.e., chil-
dren’s mental problems and prosocial behaviour). Bridge 
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strength represents the sum of the absolute values of all edge 
weights a node has outside its community, bridge closeness 
indicated the degree to which a node is connected with all 
the other nodes outside its community, bridge betweenness 
is described as the degree to which a node falls as the short-
est path between two nodes belonging to different communi-
ties, and bridge's expected influence represents the sum of 
all positive and negative edge weights a node has with nodes 
outside its community (Jones et al., 2019). The bootstrap 
difference test was used to test whether edge-weights and 
centrality indices were significantly different from each other 
(Epskamp et al., 2018).

Networks comparison test

We examined whether the networks were invariant in terms 
of structure and strength: structure invariance regards 
whether a network has similar connection patterns in dif-
ferent groups, while strength invariance is examined by 
comparing whether the sum of the absolute edge weights of 
all edges from a network is comparable across groups (van 
Borkulo et al., 2022). Furthermore, we also compared each 
edge weight as well as each centrality value across groups. 
These comparisons were realized with Benjamini-Hoch-
berg’s correction (Benjamini & Hochberg, 1995).

Results

Preliminary results

The percent of missing data was below 0.26% in all instances 
and missing values were imputed via a multivariate imputa-
tion generated with MICE (multiple imputation by chain 
equation). We identified 34 multivariate outliers which were 
excluded from the subsequent analyses. Regarding the uni-
variate normality, the item SDQ-22 had values that exceeded 
the acceptable ranges for Skewness and Kurtosis (i.e., Skew-
ness = 4.77, Kurtosis = 20.76). This item was excluded from 
the analysis. The rest of the items of PSS and SDQ had 
acceptable values for Skewness and Kurtosis. The multi-
variate normality was supported as the result of the fact that 
the values of Skewness and Kurtosis were in the acceptable 
range for the standardized residuals of all linear combina-
tions between variables (Skewness = 0.81, Kurtosis = 1.14; 
most of the values were around 0 which is the expected mean 
value for the standardized residuals).

The network of parent perceived child mental 
health problems

As per the result of the topological overlap analysis, we 
merged several items from PSS and SDQ. Regarding PSS, we 

extracted a latent variable for items 1, 2, 9, 10 (“upset because 
of something that happened unexpectedly”, “unable to control 
the important things in your life”, “angered because of things 
that happened were outside of your control”, “difficulties 
were piling up so high that you could not overcome them”) 
and a second latent variable for items 4, 5, 7, and 8 (“felt that 
things were going your way”, “felt that you were on top of 
things”, “able to control irritations in your life”, “confident 
about your ability to handle your personal problems”). 
Concerning SDQ, we extracted a latent variable from items 4, 
9, 17, and 20 (“kind to younger children”, “shares with other 
children”, “helpful if one is hurt”, “volunteers to help others”; 
Prosocial behaviours), one for the items 15 and 25 (“easily 
distracted”, “sees work through to the end”; Inattention), one 
for 11, 14 and 23 (“has at least one good friend”, “generally 
liked by other children”,  “gets along better with adults 
than with other children”; Peer problems), one for 2 and 10 
(“restless, overactive”, “constantly fidgeting or squirming”; 
Hyperactivity) and one from 16 and 24 (“nervous in new 
situations” "many fears”; Emotional problems).

We estimated the network at the level of the items of 
SDQ (see Fig. 1). The edge weight stability was excellent 
(CS-coefficient = .75). The edge weights accuracy could be 
seen in Fig. S1. The stability of the centrality indices was 
excellent: strength (CS-coefficient = .75), closeness (CS-
coefficient = .75), and betweenness (CS-coefficient = .56).

The items with the highest strength centrality were SDQ 
13 (“Often unhappy”, “downhearted”) and 5 (“Often loses 
temper”) having a strength significantly higher than 73% and 
67% of the nodes. Regarding closeness, items SDQ 13 and 
5 emerged as the most central (higher than 87% and 67% of 
the nodes). Regarding betweenness, item SDQ_13 emerged 
as the most central (higher centrality than 40%). Finally, 
items SDQ_13 and SDQ_5 had the highest level of expected 
influence centrality (higher than 93% and 60% of the nodes) 
(see Figs. 2 and S2 and Table S1 for details).

The strongest edge weights were the ones connecting items 
SDQ_5 and SDQ_13 (stronger than 93% of the edges), items 
SDQ 3 (“complains of headaches”) with SDQ 8 (“many 
worries”) (stronger than 84% of the edges), and SDQ_8 with 
SDQ_13 (stronger than 83% of the edges) (see Fig. S3).

Bridge analysis between parent stress and child 
mental health problems

The second network was estimated at the level of SDQ 
and PSS items combined (see Fig. 3). The stability of the 
bridge centrality indices was excellent in all instances (CS-
coefficient = .75). Furthermore, the edge weight stability 
was high (CS-coefficient = .75). The edge weight accuracy 
could be seen in Fig. S4. The items with the highest bridge 
strength were items PSS_5_8_4_7 and PSS_3 (“felt nervous 
and stressed”) (see Fig. 4 and Table S2). The items with the 
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Fig. 1  Estimated Network Model for Children’s Mental Health Problems

Fig. 2  Centrality Indices for Children’s Mental Health Problems (Standardized z Scores)
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Fig. 3  Estimated Network Model for Parent stress and Children’s Mental Health Problems

Fig. 4  Bridge Centrality Indices for Parent Stress and Children’s Mental Health Problems (Raw Scores, and 95% CI)
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highest bridge closeness were SDQ_2_10 and SDQ_15_25. 
The item with the highest bridge expected influence was 
PSS_5_8_4_7 and the one with the highest bridge between-
ness was SDQ_2_10. The strongest edge weights were the 
ones connecting items PSS_2_9_10_1 and PSS_3 (“felt 
nervous and stressed”) (stronger than all the other edges) 
and items SDQ 15 (“easily distracted”) with SDQ 3 (“com-
plains of headaches”) (stronger than 91% of the edges). The 
strongest edge weight between parent stress and children’s 
mental health was the one connecting PSS 3 (“felt nervous 
and stressed”) with SDQ_2_10 (stronger than 59% of the 
edges) (see Fig. S5).

Network comparison test

We examined the network invariance between the moderate 
and high levels of stress in parents and between children 
with high and low total difficulties scores.

We found that the network of parents with moderate and 
high levels of stress significantly differed in terms of struc-
ture (p < .039) and global strength (Total difference = 1.97, 
p = .025). Specifically, the global strength was higher in par-
ents with high stress compared to those with moderate stress. 
Furthermore, the centrality strength and expected influence 
of PSS_2_9_10_1 was higher in the network of parents with 
high stress (p < .001) (see Fig. S6). Similarly, the strength 
centrality of PSS 6 was higher in the network of parents with 
high stress (p < .001). Finally, the expected influence of 
PSS_3 (“felt nervous and stressed”) was significantly higher 
in the high-stress group compared to the group of parents 
with a moderate level of stress (p < .001) (see Fig. S6).

The edge between PSS_2_9_10_1 and PSS_3 was sig-
nificantly stronger in the high (i.e., .62) vs. moderate stress 
(.42) group (p < .001). The edge between PSS_2_9_10_1 
and PSS_5_8_4_7 was significantly stronger in the moderate 
(i.e., .12) vs. high stress (.00) group (p < .001). The edge 
between PSS_2_9_10_1 and PSS_6 (“could not cope with 
all the things that you had to do”) was significantly stronger 
in the high (i.e., .26) vs. moderate stress (.00) group (p < 
.001). The edge between PSS_5_8_4_7 and PSS_3 was sig-
nificantly stronger in the moderate (i.e., - .17) vs. high stress 
(- .07) group (p < .001). The edge between PSS_6 (“could 
not cope with all the things had to do”) and PSS_5_8_4_7 
and PSS_6 was significantly stronger in the high (i.e., - .24) 
vs. moderate stress (.02) group (p < .001). We found no 
significant difference between the centrality of the bridge 
indices across these groups.

We found that the network of children with low and high 
levels of total difficulties significantly differed in terms of 
structure (p < .026) and global strength (Total difference = 
2.78, p < .002). Specifically, the global strength was higher 
in children with low compared to those with a high level of 
total difficulties. The strength of the items SDQ_5 (“often 

loses  temper”), SDQ_7 (“obedient”), SDQ_16_24, and 
SDQ_19 (“picked on or bullied”) was significantly higher 
in the group of children with low levels of total difficulties 
(p < .039 or lower). Items SDQ_5 (“often loses temper”), 
SDQ_17_4_9_20, SDQ_16_24 (“nervous in new situa-
tions”, “many fears”), SDQ_19 (“picked on or bullied”), and 
SDQ_15 had a significantly higher closeness centrality in the 
group of children with low total difficulties (p < .021 or lower). 
The betweenness of PSS_6 was significantly higher in the 
group of children with a high level of difficulties (p < .001). 
The expected influence of the items PSS_5_8_4_7, PSS_6, 
SDQ_2_10, SDQ_5, and SDQ_16_24 was significantly higher 
in the group of children with low total difficulties (p < .001). 
Similar differences in expected influence were found for the 
items SDQ_8 (“many worries”) (p < .021), SDQ_17_4_9_20 
(p < .041), SDQ_18 (“often lies or cheats”) (p < .041), and 
SDQ_19 (“picked on or bullied”) (p < .047) (see Fig. S7). 
The only edge that emerged differently was the one connecting 
PSS_5_8_4_7 and PSS_6. The edge weight was significantly 
stronger in the group of children with high total difficulties 
(i.e., - .207) compared to those with low total difficulties 
(.085), p < .001. We found no significant difference between 
the centrality of the bridge indices across children with high 
vs. low total difficulties.

Discussion

The purpose of the present study was twofold. First, we 
estimated the network at the level of parent-perceived 
child mental health problems (SDQ items). In doing so, we 
identified the nodes with the highest levels of centrality and 
the strongest edges between the nodes. Second, we estimated a 
network at the level of parental stress and child mental health 
problems. In doing so, we identified the main bridges between 
parent stress and child mental health problems. Furthermore, 
we examined whether this second network was invariant 
across the level of parent stress (moderate vs. high stress) and 
across total difficulties level of children (low vs high total 
difficulties).

Regarding the first network, the results are of great impor-
tance for the interventions that aim to reduce the mental 
health problems in children. Specifically, we indicated which 
nodes could be regarded as primary targets of the interven-
tions that aim to reduce the mental health problems of chil-
dren. In this sense, nodes with high levels of centrality could 
be regarded as primary targets by these interventions. Fur-
thermore, we pinpointed the edges with the highest weights 
form the model. The stronger the edge weight between two 
nodes, the greater the interdependency between those nodes. 
This is of theoretical and practical importance as nodes that 
are linked by strong edges are expected to be more suscepti-
ble to reciprocal influence. Thus, the activation of one node 
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might spread easily to the nodes to which the concerned 
node has edges with higher weights.

Regarding network invariance across the level of child 
total difficulties, we found that the global strength was 
higher in children with low total difficulties (compared to 
those with high total difficulties). It should be noted that by 
zooming in to find specific differences between edge weights 
and nodes centrality across groups, we found differences 
only with respect the items of SDQ. That is, no significant 
differences were found in bridge centrality levels; no sig-
nificant differences were found for the edges connecting the 
items of SDQ with the ones of PSS. These results suggest 
that the source of non-invariance across the child total dif-
ficulties levels might come from the interaction of the items 
of SDQ. Thus, the dynamic (connection patterns) and con-
nectivity (global strength) of the items of PSS does not seem 
to depend on the level of child total difficulties level.

By performing network invariance test, we found sig-
nificant differences in structure and global strength for the 
second networks. The global strength of the network was 
higher for parents who reported high levels of stress com-
pared to those who reported only moderate levels of stress. 
This indicates that in the case of parents who reported high 
levels of stress, the effect of activation of one node could 
spread more easily throughout the network.

Specifically, the activation of one node in the first case 
(high parent stress) compared to the second case (moderate 
parent stress) has more chances to stimulate the activation 
of other nodes from the network. As we found statistically 
significant results only with respect to the items of PSS, it 
might be that the source of the network non-invariance is the 
dynamic between the items of PSS. Thus, the dynamic and 
connectivity of the items of SDQ might not be influenced 
by the level of parent's stress. Finally, the dynamic between 
parent stress and child mental health problems does not 
seem to be influenced by the level of parent stress. That is, 
the edges connecting PSS and SDQ were not significantly 
different across groups, nor were the bridge centrality 
indices.

Theoretical and practical implications

Our paper has important implications both for research and 
practice. As it is the first study investigating the network between 
parent stress and child psychopathology, it can be extended 
and replicated in order to contribute to our understanding of 
parental factors related to child mental health. As regarding 
the contributions for applicative research, future prevention 
and early intervention could be informed by our findings. 
Namely, stressed parents could be screened and provided with 
interventions aiming to improve perceived coping.

Children mental health problems are complex constructs 
with many facets which are in a dynamic relationship. In 
addition to this, children psychopathology is multideter-
mined. In this context, network analysis emerges as an ideal 
tool that could provide valuable insights about the dynamic 
form within complex psychological constructs as well as 
mapping complex interaction between constructs. This study 
has the merit of showing the value of adopting an approach 
that considers the complexity of children’s mental health 
problems and their interaction with parents’ stress.

According to the first network, managing child depres-
sive symptoms and temper tantrums could be key targets in 
prevention and intervention programs as changes in these 
nodes might diffuse easier and influence other symptoms 
through the network. Specifically, items SDQ_13 (“unhappy, 
downhearted”) and SDQ_5 (“often loses temper”) were the 
most central. Furthermore, these items (i.e., SDQ_5 and 
SDQ_13) are connected by the strongest edge weight from 
the model which indicate a high degree of interdependence 
between them.

The main theoretical and clinical implications with 
respect to the second network are twofold. First, by estimat-
ing the nodes with the highest bridge centrality, we were 
able to indicate the main paths through which parent stress 
and mental health problems of children interact with each 
other. Nodes with high levels of bridge centrality could be 
regarded as primary intervention targets to prevent parent 
stress and the mental health problems of children to recip-
rocally activate. Second, by examining network invariance, 
we were able to indicate whether network connectivity 
(network global strength) and connection patterns (network 
structure) differ between the level of parent stress and child 
total difficulties.

As per the results for the second network (PSS and SDQ), 
targeting parent coping (i.e., “felt that things were going 
your way”, “felt that you were on top of things”, “confi-
dent about your ability to handle your personal problems”) 
might be the best way to prevent parent stress to activate 
the network of child mental health problems. This results 
are in accordance with previous research which indicated 
that coping strategies are important mediators in the rela-
tionship between child mental health and parent stress in 
mothers of children with ADHD (Berenguer et al., 2021). 
Furthermore, as these results indicate that stress in parents 
and child mental health problems were mainly connected 
through parent perceived coping, we empirically supported 
the definition of parent stress (Deater-Deckard, 1998) which 
is regarded as emerging when parents perceive themselves 
unable to meet the demands of their role as parents. Com-
plementary, parents’ report on child ADHD (both inattention 
and hyperactivity/ impulsivity symptoms) had the highest 
bridge closeness and betweenness (hyperactivity symptoms). 
This suggests that targeting ADHD symptoms may be the 
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most effective method to prevent mental health issues in 
children from increasing parent stress. Network-informed 
interventions for parents of children with ADHD could be 
developed and tested, given that research is scarce on the 
effectiveness of several delivery methods that could improve 
treatment access (e.g., mobile apps; Păsărelu et al., 2020). 

The fact that the network had a higher connectivity for 
parent perceived low total difficulties (compared to high total 
difficulties) could also have theoretical and practical impli-
cations. First, it was theorized that the network connectiv-
ity should be higher in people with elevated mental health 
problems (Borsboom & Cramer, 2013). However, our results 
seem to indicate the opposite. Specifically, the network of 
children with low total difficulties is easier to activate com-
pared to the network of children with high total difficulties. 
On turn, this holds practical implication. It seems that in the 
case of children with high total difficulties might be more 
important for the interventions to target multiple nodes. On 
contrast, in the case of children with low parent perceived 
total difficulties it might be effective to target fewer and 
highly central nodes to improve children mental health.

On the basis of our findings, we argue that prevention and 
intervention initiatives should target nodes with high bridge 
centrality, such as perceived coping . Psychotherapists should 
identify and target those beliefs to reduce parental stress 
and child mental health problems. Second, our results could 
guide the development of individually tailored interventions 
addressed to parents. So far, there is limited research on 
individually-tailored interventions for parents of children with 
mental health problems (Yap et al., 2018). Third, given the 
high importance of parental perceived coping, this should be 
investigated as a mechanism of change in interventions that 
aim to reduce child mental health problems.

Limitations and future research directions

Several limitations of the present study must be considered 
before interpreting our results. Given the fact that most 
of our sample were mothers, we can interpret the results 
cautiously and state that we can generalize our findings only 
for mothers. A significant drawback is that we used only self-
reported assessments. Another important limitation of the 
present study is the cross-sectional nature of data, which has 
two major implications. First, it is unclear whether the group 
identified pattern is applicable to an individual level, and 
second, it is unable to reflect interactions between parental 
stress and child mental health over time (McNally, 2021). 
In addition, we collected data during COVID-19 pandemic, 
which might be related to other important stressors 
for parents, even though we did not measure variables 
related to it (e.g., job loss, social isolation, difficulties in 
homeschooling).

Future research using time-series data, namely, using 
ecological momentary assessments where parents complete 
multiple assessments during a day on parental stress and 
child mental health, would be of particular importance. 
Furthermore, investigating other relevant variables, such as 
parental negative patterns of thinking (e.g., parental worry; 
Păsărelu et al., 2017b) and parenting, could help us better 
understand mechanisms that can bridge parental stress and 
child mental health. Another future direction could be to 
couple the insights from network analysis with those that 
could be acquired through a qualitative method. In this 
sense, the online photovoice (OPV) method appears to be a 
promising methodological tool. In OPV people are encour-
aged to photograph things and places that represent facilita-
tors or obstacles in their lives; thereafter, the pictures are 
analyzed by inviting people to write captions and descrip-
tions for each image they provided (Tanhan et al., 2021; Tan-
han & Strack, 2020). Therefore, in OPV the parents could 
take pictures of their facilities and concerns as parents, and 
these photographs could be further explored by asking par-
ents to write descriptions. The tremendous potential of this 
method has also been revealed in the context of the COVID-
19 pandemic (Doyumgaç et al., 2021; Tanhan et al., 2021).

Investigating the effect of culture is an important future 
endeavor given the fact that parenting is shaped by one’s 
culture. There are differences between individualist and 
collectivist cultures in interpreting child’s behavior (Dobrean 
et al., 2021), therefore, we call future research to integrate 
culture in the network between the two constructs. Language 
has a particular role in shaping one’s identity as indicated by 
research on immigrations (Tadayon & Khodi, 2016). Finally, 
future studies should consider the use of multiple informants 
to assess parental and child variables. Until now, studies that 
assessed the interaction of parental and child variables using 
network analysis used either child (e.g., Florean et al., 2022b) or 
parent report. However, it has been argued that the perspective 
on child and parental variables could differ between parents 
and children (Florean et al., 2022a). In this context, future 
studies must use child and parent reports in tandem. By doing 
so, one could not only view the dynamic between parental and 
child variables from two perspectives but could also derive 
meaningful information about the differences.

Conclusions

The present study investigated the relationship between 
parental stress and child mental health problems using a net-
work approach. Results indicated that perceived coping was 
a central node, bridging the two constructs while the item 
13 (“often unhappy, downhearted”) was the most central 
from the network of child psychopathology. Future stud-
ies should use temporal dynamics between parental stress 
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and child mental health problems and explore mechanisms 
between the two constructs. This approach is of particular 
importance for prevention and intervention approaches to 
mental health problems. Targeting parental perceived cop-
ing in parenting programs could prevent/reduce child mental 
health problems.
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